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INTRODUCTION 


10 THE. 


MATHEMATICS. 


CONTAINING, 


N 
| 


I. Tux Doctrine of Pulgar and 
Decimal Frattions, wherein 
the Fundamental Principles 
are fully and clearly explain- 
cd in all their Caſes. 
II. Tux Extraction of Roots, 
according to the Newtonian 
. Method, much COON to 


Fe or the Uſe of Schools as well as of fPrivat — 
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that now taught in School FE 

III. Taz Firſt Principles of | 4 
Akelra demonſtrated in a 
very ſhort and eaſy Method, 
illuſtrated with variety of in- 
ſtances, in the Application 
thereof to the Solution of 

| Problems. 
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VULGAR FRACTIONS. 


E F I N47: FON I. 
*NITY is an abſtract Idea of all thoſe 


Things we call one, and is therefore put 
for 1, and theſe are either the ſame or 
v5 tr ia I ſay, Unity, Unit, or One ] 
is, by which we diſtinguiſh, diſcern, - | 
as name or expreſs any Thing that . 
is, to be one. 

2. Number i is a Multitude, or a Many, of Units. 5 


ILLUSTRATION. 


As Unit, or One, is that, by which every Thing 

| that is, is expreſſed to be one; ſo Number is that by which 
we expreſs what contains Quantity or Multitade of 
thoſe "Things, Quantities, or Magnitudes we deſire to. 
have named, known or ſignified: As two Men, three 
Books, fix Things, nine Months, forty Pounds of Mo- 
ney, ſixty hundred Weight, two thouſand Ells, and fo 
in infinitum. Tf the Number be referred to, or com- 
pared with a given Unity, it is called a determined . 
Number; but if referred to an indefinite Unity, it's an 
= undetermined * or NP 3 a8 for 1 Ban. 


7 


i 2 The DiiBrine of Vulgar Fra#ions. 
; vx Bowling- green, if that is to be determined, we muſt 
Fr aſſume ſome Quantity at Pleaſure for Unity; and 


* the Relation it hath thereto; thus the Length will bs 
2 — according to the different WC- 


23. Part is one 1 of a greater of the ſame Kind, b 
when the leſſer meaſures the greater Number. vt 


ILLUSTRATION. = 


8 Number is faid to meaſure the greater of the 
- fame Kind, when the leſſer is many times contained in 
the greater exactly; as 2 doth meaſure 6, for 2 is con- 
- tained in 6, 3 times exactly 3-4. doth meaſure 32, for 
4 is contained in 32, 8 times, therefore 4 is the one 
eighth Part of 32; and fo on in infinitum. Hence it is 
manifeſtly evident, that Unit meaſures all Numbers, 
and is a Part of any Number; as of 8, it is the one 
eighth, of 20 it is the one twentieth Part, Tc. 
4. Parts is one Number of a greater of the ſame 
2 Kind, when the leſſer Number doth not gas the 
; ener. "FF" 
5 | | ILLUSTRATION. 


72 When the leſſer Number doth not meaſure the greater 
of the ſame Kind, then we muſt conceive that the Unit 
doth meaſure the ſame greater Number, and conſequent- 
Iy a Part thereof, and therefore, that the leſſer Number 
is fo many ſuch Parts of the greater, as the ſame leſſer 


= Number doth contain Units. As 7 doth not meaſure 


15, but the Unit doth meaſure them both, for of the 


Former it is one ſeventh, and of the latter it is the one 


fifteenth; likewiſe 9 doth not meaſure 47, but Unit 
meaſures them both, for of the former Part it is the one 
ninth, and of the latter one forty ſeventh Part, and 
therefore 7 is ſeven fifteenth Parts of 15, and 9 is nine 
forty ſeventh Parts of 47, and ſo in infinitum. 2 


5. Many times is one Number of a leſſer of the ſame 
; kid, when the leſſer Number doth meaſure the greater. 


ILLUSTRA- 


* * 
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I This is the Cum of the third Definition; for as 
*Z the leſſer Number is ſuch a Part of a greater Na of 
the ſame Kind, ſo the greater Number is ſo many times 
of the leſſer Number of the ſame Kind; as g is meaſured 
by 3 at 3 times, conſequently q is 3 times of 3. 


6. "Things may be ſaid to be equal, when one may be 
ſubſtituted in the Room of the other, without changing 
the Quantity; and tho* two Things be unequal, a Part. 
of the greater may be ſubſtituted for the Whole of the } 
other, or the leſſer may be ſubſtituted for the Part of the 
ocher, without changing the Quantity 

F. An aliquot Part is that which being repeated a cer- 
tain Number of Times becomes equal to the Whole, 
but when it becomes either more or leſs, it is an ali- 
guant Part; therefore a leſſer Number is an aliquet Part 
of a greater, when the leſſer Number meaſures the 
greater Number exactly, and, by Definition the 27 of 
the 5th Book of Euclid, the greater is then called a Mul- 
ral of the leſſer, that i is, a Magnitude of a Magnitude, 
the Greater of the Lefſer. Thus 6 is an aliquot Part of 
| 30s and therefore by this Definition 30 is a Multiple of 

for 6 times 5 is 30; but 8'is an aliguant Part of 30, 
becauſe 8 does not meaſure for 3 times 8 is 24, and 
therefore deficient of 30. 1 rally one Number is faid 

to be multiple to another, when it contains it a certain 
Number of Times without a Remainder, and the Num- 
ber contained is the ſubmultiple. | 

8. Quantities are commenſurable when there is an „ 4 
Fal common to both, or when one is an aligut 

* the _ n hoy are called i incommen- 


* 


2 77 INES are homogeneous, when one of thees: 
thus a certain Number of Times will exceed the other, 
or ſubtracted will leave nothing, or a Number leſs than 

itſelf; but when one of them r repeated cannot exceed oe. 
| other, they are heterogeneous. 


10. Numbers are either abſtract, as 4, 5, 6, or con- 
B 2 crete, 
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4 The Doctrine if V. ular Fradti ons. 


crete, when we determine what they are; and if they 


are referred to the ſame Unity, they are called homogene- 
ous Numbers, but if to different, they are heterogeneous 3 , 

as 5 Globes of Gold, and 10 of Silver. Therefore“a 
whole Number may be abſtraR, that is, having no Deno- 


mination to it, or concrete; but a Fraction may wholly 


be concrete, that is, Having a Denomination annex'd - 
to it, or partly abſtract, or partly concrete. For three 


| fifths, conſidered as a FraQtion, is abſtract, ſince it is not 
expreſſed what it is the three fifths of, but in reſpect of its 


Denomination fifths, it is concrete; alfo three fifth Parts 
ok a Yard is concrete, both in reſpect of its Denomination 


Hfibs, and in reſpect of what they are fifths of. 


11. A prime Number is that which can only be mea- 
ſured by Unity, as 5, 7, 11. 
12. A compoſite Number is that which other Numbers 


' beſides Unity will meaſure, as 6 meaſures 12 by 25 and 


2 meaſures 12 by 6. 

13. A common Meaſure is a Number by which two 
or more Numbers are meaſured ; as 6 meaſures 12 and 
30, being twice in the one, and 5 times in the other. 

14. Numbers that are prime to one another, are ſuch 
as have no other common Meaſure but an Unit. © 

15. An Integer or whole Number is referred to Uni- 


* ty, as the Whole to a Part, but a broken Number as a 


Part to the Whole, and is expreſſed by 2 Numbers, 


called a Vulgar Fraction, one above, which is the Nu- 


merator, and the lower the Denominator; for the 


Whole is broken into a certain Number of Farts, and 


the upper Number is ſo many of thoſe Parts; as +, four 


fifths. Therefore it ſhews that the Ls is 1 
into 5 Parts, and the Line above exhibits that 4 of thoſe 


5 Parts are taken or expreſſed, and therefore 4. is called 


the Numerator, and 5 its Denominator, becauſe it de- 


notes the Name, or Denomination thereof, and genc- 


N Numerator 
5 r 


rn A rational Number i i oo which can be meaſured 


rally — 


hy 


CT 


The Dottrine TY r Frattions.. "MN 


= by Unity; ; an irrational cannot, and fo is called a Surd, 


or inexpreſſible. 4 
17. A whole Number is that which nN Wholes, 4 


15. A broken Number, or F raction, numbereth the 


Parts of an Unit. 4 
19. A mixt Number is made by putting a Fraftion to- 


a whole Number. — 
20. A perfect Number is that which is equal to all its : 


own aliquot Parts taken together. 


21. A diminutive Number is e than the Sum K 


all its aliquot Parts. 
22. An abounding Number is leſs than the Sum of all 


its aliquot Parts. | 
23- An abſtract Number is that which hath no De- 


nomination annexed to it. 
24. A concrete Number is ſ uch as hath a Denominati- 


on annexed to it, 
25. A ſingle Fraction is ſuch as denotes a Part or 


Parts of ſome Whole. 
26. A compound Fraction is fuch a as denotes a Part os 
Parts of ſome Part or Parts. 
27. A proper Fraction is leſs than an Unit. Z 
28. An improper Fraction is greater than an Unit. 
29. . Ratio is, that by which is conſidered, known, 


named and expreſſed what one Quantity is, of another of 


the ſame Kind ; as that it is greater, leſſer or equal. But, 
more preciſely, Ratio is the Conſideration and owledge 


of the Quantity or Number, by which it is exactly” ex- 


preſſed and named, what Quantity one Quantity! is, of 


another of the fan Kind ; therefore Ratio is the Rela- 


tion of Things homogeneous, which determines the 


Quantity of one from the Quantity of the other, without 
uſing another homogeneous ; the Things compared are 


| called the Terms of the Ratio, that which is referred to 
the other being the Antecedent, and chat to which it is re- 


5 | ferred, the Conſequent. 


COROLLARY '& 


n in F. ractions the Relation of the Numerator to 
3 . the - 


* 


N 


2 
| 
1 
| 
| 
1 


TR re „2 —ͤ as WO IS. vr SAG GA + 
: aka . . 


"We Dt cs 
F Z 


nn 
988 2 


2 8 . Nai * 8 * * > Bb. I 1 ü 8 2 * 
e 3 IT 3 NG. 4 — 2 2 * 


* Fo 7 Ze Datteine 7 7 ruler Fraftin nt. 


the iner i is underſtood without aſſuming a third | 
1-96 oder the ſame will expreſs a Ratio. i, ED 


.CORO LL ARYV II. 


If two ee are compared * — af. 
 ſuming a third, either they are equal or not, that is, it 
is either a Ratio of Equality or inequality. 


* 


> RL COROLLARY III. 


If the Terms of the Ratio be unequal, either the leſſer 


is referred to the greater, or the greater to the leſſer; 

the former as a Part to the Whole, the latter as the 

Whole to the Part. The Ratio will thus determine how 

often the leſſer is contained in the greater, or how often 

che greater contains the leſſer, that is, how much of the 
A x greater © the leſſer is ___ to, which Diviſion diſcovers. 


COROLLARY IV. 


A Ratio being in inſelf intelligible, we may thereby 
_ diſcern the Relation of, Things, tho' they are not pre- 
ſent to denſe, or compared with one another. 


30. A Ratio! is ſaid to be rational, which i is as I, or as a 
rational Number to another, as 2 to 2 ; but it's irrational, 
when it cannot be expreſſed by rational Numbers. E rampls. 
Let there be two Quantities, as A and B, and let A be 
leſs than B; if you take A from B as often 2s it can be 
taken, ſuppoſe 7 times, there will remain either ſome- 
thing or nothing; in the latter Caſe A will be to B as 1 


to7, or A will be equal to B: Thus it is rational. In 
the former Caſe, either there will be a Part, which being 


taken, ſuppoſe 4 times from A, and ꝙ times from B, 


leaves nothing, or there will be no ſuch Part of the 
former, then A will be to B as 4 to 9, or A equal + B, 
and ſo the Ratio is rational; but if the latter, the Ratio of 
A to B cannot be expreſſed i in rational Numbers; that is, 


it cannot be told what Part A is to B. 


31. The a of the Ratio is the Quotient that 


ariſeth 


PN 
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= 3 | ariſeth from dividing the Antecedent by the Conſequent. 3 
_ Example. a of ee 3 to 2 1s 12 25 but *. 4 
8 2 tO 3 18 3 T4 2 | 
CO R O L L A R * L | 

If the Conſequent be 1, the Antecedent is the Expo: 
nent of the Ratio, as the Exponent of the Ratio of 2 to x 
is 2, of 4 to 1 is 4, Thus an Integer or whole Number 
expreſſes the Ratio of many to one, or of a Multitude o 


Unity. 
COROLLARY IL 


The Exponent of the Ratio is to Unity, as che Ante- | 
cedent to the Conſequent. A 


COROLLARY Ul. 


*Ratios are underſtood by their Exponents, and there- 
fore if the Antecedent be A, and the Conſequent 5; W * 


Ratio of A to B may be expreſſed thus 5 
32. II the leſſer Term be an aliquot Part of the cron. 
er, the Ratio of greater Inequality is called multiple, 
but the Ratio of leſſer Inequality ſub-multiple ; parti- 
cularly, if in the firſt Caſe the Exponent be 2, the Ra- 
tio-1s double, if 33 triple, &c. In the other Caſe, if 
the Exponent be 2, the Ratio is ſub-double, if + ſub- 


triple; as 2 to6is a ſub-triphe nay, but 6 to 2 IS a 
triple Ratio. 


COROLLARY, r 
If A be to B as Cto D, then the Identity of of the Ratio 
may be expreſſed thus, = Or thus, * B: 222 D. 

33. The Similitude or Identity of two Ratios is called - | 
3 and the Quantities that have the ſame Ratio 
are ſaid to be proportional. Example. If A be to B as C 

to D, then theſe 4 Numbers are proportional. 
Proportion is Similitude, or Likeneſs of Ratios, 


and * conſiſt at tlie lealt in Auer Terms. L 
Ws ILLUSTRA- 


AMA 


's "The Do f 2 2 Pratlions... 


ILLUSTRATION. 


8 is Similitude, or Likeneſs, of Patios, be- 


tween the Quantities compared ; as of 4 to 2, and 10 to 


8, the Ratio is 2 times, or double, in both Compariſons. . = 

= - The refore Proportion doth conſiſt at the leaſt in three *' 

| "Terms, and that is, when the Conſequent is taken as an 
Antecedent to the next Conſequent, as 18 to 6, and 6 
to 23 the Ratio is 3 times, CO. 2 


ns, and ſo in 


THEOREM I 


a — cannot be divided by ſome prime Number, 
eater than the Square Root thereof, that Num- 
ber is is D rime. | 


"% 1 N E OR E M n. | 
F two F raction are equal to one another, the Nume- 


I rator of the one is in ſuch Proportion to its Denomi- 
nator, as the Numerator of the other to its Denominator. 


HE OR E M Il. 
F the Numerator of a Fraction be leſs than the Deno- 


minator, that Fraction is a proper one. But if the 


. Numerator be equal or greater than the Denominator, 
the F raction i is improper. 


LETHE ORE M IV. 


ER" ERY whole Number may be expreſieg in | the 
| Form of a Vulgar Fraction, without altering its 


| Value, if that whole Number be the FO, and U- 5 
nity the Denominator. | | 


THEOREM V. 


Uantities that have the ſame Ratio that one rationa] 
Number hath to * are commenfurable. 
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1 An Unit is an n Hs Part af? A 8 * and a 
| Fraction hath an aliquot Part in common with an Unit; 
| therefore ſuch. as are to one another, as one rational 
Number to another, one of them is either an aliquot Part 
of the other, or elſe there is one aliquot Part S to 
boths therefore they are commenſurable. e 
p 


o.- T.H £.0.K.EM. SE.-nd 
2 (OOnmentnbl Quantities among themſelves are 


either as an Unit to a rational whole Number, or 
as a rational whole Number is to another; but ĩt is not ſo 
with Incommenſurables. 2-22 4 $6 In 


DEMONSTRATION. : 
In commenſurable Quantities, either one is an auger 
Part of the other, or elſe there is an aliquot Part comma 
to both; and if in the former Caſe, the leſſer Quantity 7 
be aken for Unity, and in the latter a common aliquot 
Part, in the firſt Caſe it will anfwer the greater Quantity, 
and in the ſecond Caſe the rational whole Number will -*- 
anſwer both; therefore, in the. firſt Cafe thie Vantities 8 
are among themſelves as Unity ;- atid in the Tecond as 4 
eee whole Number to Gy ELIOT firſt 
art. 2 75 8 es 77 
In Incommenſurables there | is no common  alqudt Part | 
(as by Definition 8.) therefore there is no Unity to which 
they can be commenſurable; wherefore ſeeing every ras 
tional Number is commenurale with, Unity, they con- 
not be as one rational Number to another, which was the 


— Part. N e 
6 1 0 R E M VI. 
I b Quantities ane ing each hors have the Y 
fame Product. 


E MOW N A e 
Let che. two Factors be A and B, then 1 to A, B will 
2 be 


2 > ED : ** " 8 ä 
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10 wY Dadrine of 7 2 Fraffions. 
be to A B; and 1, to B, A will be to B A; therefore AB 
| is equal BA. Example, 7TxX5==5X7T=%: © 


or Rx. iS 
Eet there be three Factors A, B and C; becauſe 


ABBA, chen CA BC B A, and ſo ABC=BAC; © 


and becauſe BC=CB, then ACB= ABC, and fo. 
 CBA=BCA; wherefbre CAB=CB A=A BC= 
 BAC=AC B=B CA, that is, there is the ſame may” 
duct i in whatever Order they are multiplied. 


THEOREM VII. 


A LL Ts are compoſite Numbers. 
This! is ſelf-evident, and needs no Demonſtration 


THEOREM. IX. 
the Numerator be equal to the Denominator, as 
the Fraction is equivalent to an Integer ; if leſs, it is 
leis than an Integer; if more, it is greater. a 


DEMONSTRATION. K 

For the Denominator ſhews the Whole pokes into 
ſo many Parts, and the Numerator is ſo many of thoſe 
Parts (Gy Definition 14.); if then they be equal, the Frac- 
tion is equal to the very Integer itſelf ; as + of a Groat is a 


- Groat itſelf; if leſs, then there are ſome Parts taken, but 


not all, and ſo it is leſs ; if more, then there are more | 
Parts taken than the Integer hath, and ſo the Integer is 
3 and ſo greater. fn] 


$.CHOL-FUM. 


"Thoſe that are equal or greater than the > Integer are 
 Ipurious, or improper, Fra&tions. 


THEOREM Xx 
the Conſequents of two Ratios be equal, they are a8 


are * as the 8 
„„ 


the Antecedents; but if the E. be equal, 850 . 


x A . F n 
« > . 
* „ 
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| DEMONSTRATION. | 


Character uſed i in 1 the following Sheets, for the NY 
more convenient TO. the Rules, are as 
follows. 


S a Sign, 3 Addition; as if « 47549; Et, 4 

E I 50 would = the ſame as 32 ded to 7, an 

that Sum added to 9, H. 

— [I a Sign, denoting Subtraction; 5 as 7—5, ſhews | 

that you muſt ſubtract 5 from 7. 5 

x Is a Sign, denoting Multiplication ; as SNN, &s * 

| ſhews that 5 is to be multiplied by 7, and that Pro- 

duct again by 9, &r. 

— Is a Sign, denoting Diviſion, as as 8-4 ſhews that $ is 

to be divided by 4. But in the following Sheets I 
more particulary uſe Diviſion thus 7 the top Figure 

always denoting the Dividend, and the bottom the Di- 

viſor; and it evidently follows that when the top 

= Number is leſs than the bottom, then it is ſelf-evident 

| F  tthatit muſt ſtand ſo, and from thence are derived all 


88 Example. If 7 then theQuotient 


1 
. "= 


will be 25 which f ſet thus, 22 3 allo 2 = = 14. 
M Zur 1. then it cannot be divided by vi there - 


1 2 t 17 

1 fore it muſt fo ſtand, and conf equently a Vulgar 
Fraction. I alfo denote Diviſion | thus 4)8(2, and 
4)g0(=145 and ſo the reſt. 


ign, denoting Equality, as lere, that is, 4 " | | 
34 a ag to 6. | — 


43 A 


. 
* A eee Sign, as if 4 Vards OS 5 Pounids, _— 
\ Yards will coft 10 Pounds, which I ſet thus, 2 : SY 


r 
4 Isa Sign denoting the Squa re-Root. 


or MY}, Is a Sign, denoting the. Cube-Root, and 
* or FE the Biquadratic Root. N 


ö Har ring treated of the Definitions, 1 bat aa 
cheir Demonſtrations, ec. being the Foundation for ſuch 
a neceſſary Work, it is now time we ſhould come to ex- 
plain the Subject itſelf, as it is a very juſt Obſervation, WW 
— that Arts are more eaſily attained by 3 than 
8 3 F . | 3 = 


2 , Þ x x T o , * — * 


x 
* 
17 


* 


90 = 


1 
Ag» 
„ 
4 
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VULGAR FRACTIONS. 


Ml /zdered as divided into any Number of equal 
Ea Parts, which have their Name from the 
N 5 Number contained in that Unit. 

I) As if Unit be conceived to be divided in- 


thus written . 


thus written 3 3, and called a F raction. | 


COKOLE AR ; uy 


Numerator as a Dividend, and a Denominator as a Di- 


viſor (See Definition 15, alſo page 11.) 


that Thing divided by ſeven, whe by common Han an 
IS 8 thus, . 


1 Part of three Units. 0 : 


COROLLARY U. 


As the Numerator is to the Denominator, 
So is the Fraction to Unit. . ä 
For the Dividend is to the Diviſor, © EA 
As the Quotient! sto Unit. 
8 un * 41S ko, K 
| 33 > 


. "mar 


ITY Y whole Tiling, « ar an „ Unit; may be cau- 


to froe equal Parts, thoſe Parts are called fifths, and are 


And any Number of thoſe Pares pod three, are 
thus A three fifths, or three divided 5 ys and 


Whence it follows, that a Fraction is but a Quotient, 
ſignifying a Part or Parts of an Unit, expreſſed by a 


Thus one ſeventh Part of any Thing is the Quotient of 


Alſo + ſignifies thre#* fourth Parts of an n Unit, or one £ 


« x WEE IS 7 8 ö 
ST x T * 4 Y _ 
A * 2 | 
o Ya S 


ET : 85 | 
Te: © 07 Vorcar F RACTIONS, 
* COROLLARY f. 


gt 


; Fractions having the ſame Denominators are one to an- „ 
other as their Nunierutors. Hp 8 
Thus „ - 5 be 

A 

. 9 Cor. 
Theref. 7: 34 ; 
2 COROLLARY tf 
As any Fraction is to Unit, 

So is Unit to the reverſe Fraction. | 
'Thus r a 
For n i 8 

And FL3::4:-7 * e 
. :: 1: . 5 
58s 0% OL IV N. 


EBince it often happens, in reducing, . ſubtracts | 
ing, &c. Fractions, that they ſwell into too great Num- 
bers, which are more troubleſome, and not ſo manage- 

able as ſmaller ones, therefore we ſhall in the next Place 

ſew the way of reducing them into their leaſt Terms, | 
either before or aſter ſuch Operations, as there is occaſi- | 
on; - is s done by the hole of the ne 


R U 1 K M. 


O Numbers being given, to find their greateſt com- 
mon Meaſure, (i. e.) the greateſt Number that can 
divide both tee e ee Þ dh 5 | 1 


u L E. 


* Divide Fu Fe Ep by the leaſt, and that Divifer by the 
 Remannder continually, till nothing remain, and the ia 
Divi ”r wull be * 3 common Sv.” 


. L 5 L £ - 
x ** 1 ; 
8 y * ** # 
* , . ; . 5 5 * 
- 


4 33 
- T, 
BE * 


9 33 5 
. Entre 
If the Numbers be 91 and 117, or ,] ] / 
The greateſt common Meaſure is 13. For 


e Orr ll... 
Mr, r thus 
e 11211 
nnn 

78 e 3 


26 1 4 


ExAMPTL E Is: 
If the Numbers be 468 and 846, or £52. 3 
The greateſt common Meaſure is 18; for 


* 


Or ERAT ION. 


Ex a Ls m. -- 5 
II the Numbers be 5808 and 10080, or 19 


8 * 
» 0 5 1 


£8 - | 4 
13)26(2 N . Oh, =s = 


anole "2 A 


The greateſt common Meaſure is 48. Lag 1 


Of Vorl AR FRACTIONS. 


* . 
OPERATION, 


3 | 5868)1008of . . 
3 5808 FOE Or thus 

1 5 4272) 580801 n 3. 1 0006 
1 | 1526)4272(2 55 
The 5 1 5 1 
3 : 3 1286088507 : | "I 
FH | 3 x ML 5 
1 ; | 8 | Irs 1 FEY * 
3 n 
_ 9 N 192 
1 2 147079201 
=. | YE: 5 „ 
WO . 413814403 

— 144 : 


- * 9 


f 


. 


* 
= 


1 | EXA IE IV. 
Wbat is the greateſt common ane of 461 98 and 
A 871624 * | 


CO EY how * aa 
_ 
TED © * 


—— 03a i Ours tr enero 
A 1 _ 
, * * 8 


[+ 
4 
+ 


7 - Or AN. 
| | ns” 


40060)4big8( 1 
40060 
61 3004006006 
| 36828 - 
3232) 613801 
3 ny 
2906)3232(1 | 
3 2900 | 
326) 200608 
. 


28) 298010 
+ - 280% 


TO 


our -, 
4100 rs 
wy \ 8)ro(x $ 
| © nn 


2)8(4 


2 1 


. „ 


Note. / 1 b. * greateſt common TO the Numbers are ſeid fo be 
Prime to one another, | 


 "PROPOSITELON.L... Fl 
Gill two or more Numbers, to find a a common. > 
"TY ne 8 | 


; C Z a Fo : RULE. F 


wn" 25 9 8 9 8 * EY 1 + * F ry FUL IR £5 _ ATE 1 
L e > 
« 
< 


- oy” 07 Vorcar FRACTIONS 


RULE. 
Multi kin continually all the given N. unbers the Produts 
is the N. umber ſought. 


4 | EXAMPLE. = 
Find a common Multiple to 2, 4, 5, 6 and 8. nr 
* Thus 2X4= $x5= 40xb= 240821920. 


PROPOSITION IL. 
IVEN two Numbers, to find their leaſt common 
Multiple. = 
*R-U-L : 
Find fir their greateſt common 8 then divide by 


that Meajurc either of the Numbers, and the Quotient mul- 
tiplied ly the-other of thoſe Numbers, the Product will be 


the Number ſought. 


EXAMPLE. 


W hat is the leaſt common Multiple of * and 24. 
Thus 16)24(1 
4 1 
tel C. M. hel. 8)24(3x16==48. the Af. . 


een 
FO reduce a Fraction into its leaſt Terms. 
r 2 


Divide the Numerator and Denominator by their greateſt 
common Meaſure, their Quotients will be a Fraction eſui da- 


tent to the [Ones and in the leaſt Terms. 


— 


x ExAmPLE I 


If the given Fraction be v.. 
The greateſt common Meaſure i is 13. 


And 115 - 6 the given Traction in its leaſt Terms. 
1 7 
5 | WO * 5 os X- 


. _ 


% 


* * 3 Fu * WE 
3 


op Vene Faacrions. | 


KW — given Faction P 
The greateſt common Meaſure i is SO.” | 


18)54 846047 
Note. IWhen the greateſt common Meaſure i is 'S , the Fraction is abeay i in 


: the ſmallefs Terms, e 


cOROLLAR V. 


* 


A Fraction, whoſe Terms are even, may be abbrevi- 


ated by a continual Diviſi on . 2. 
Thus 378. 1 
For 2) 384 192 of 12 
* 2) | 512 | 256 | 128 16 
You may alſo. abbreviate a F WR :; 55 lowe 
if you will obſerve this 


1 1 


1 
8 
{t 


Did the Numerator and Denominator ( if they be both I 


even) by 2, 4, 6, 8, &c. Hf the Numerator and Deno- 


 minator be one even $4” the other odd, or both odd, try ſome 
odd Number, as 3, 5, 7, 9, &c. repeat this Divifim as . 


often as you can, ſo ſhall the laſt Quotient of the Denomina- 
tor be a new. Numerator, and the laſt Quote of the De- 
noſminator, a new v Denonunator , | | | | 


4 


| „„ 1 
Reduce $3959] into its loweſt Terms. 2 


Or ERATION. 


| ExXAMPEE II. 
Reduce 23 into its loweſt Terms. 


0 PE RATI o v. 


n 1 - * 1 2 n 
* ä ” aa 7 e 
* 4 * 5 * nnn a 
> O99", 5 EY 7 07 4.4 8 
72 
— * 


= Al id $)408(20 the given Fraction in the leaſt Terms: 


[$5 
4 
Te erm, 2 


E3 x AM LE II. A 


- Y a 2 & 7 y 8 1 2 * * F 4 
: 3 > 9 | 6 
5 


20 Of | r . 


But the beſt and general Way of reducing a Fraction 
to its loweſt Terms, is by the greateſt common Meaſure, 
which we have exempli ed above. W 


1 * COROLLARY. 

'When both Terms have Cyphers 2 Fi cut off 

_—_ Cyphets from both. _ 

Thus Toros, for 188881 

And 1488 J, for 42488 f=. 
PROPOSITION IV. 

20 reduce an * 2 an improper Frafion, 


* 


RY 


— 


cc 
2 there is no Denominator Mund. 53 
RULE. 1 
Let the gi ven Integer be a N. umerator, and Unit its . 


Denominator. | 
Thus 2=z 11 8 7% U , „ ; 
For dividing by Unit does not diminiſh the Value. 
Mm hn 
Where there Is a \Detiomiſiator aſſigned. - 


LYLE 


Muttiph the Integer by the "afſi igned Denomi nator, the 
Product ſpall be the Numerator. 


i 
- To reduce 13 into an improper Fate, whoſe De- 
nominator ſhall be 12. 


I 3XI2 
Thus 3 = 42 then 24 12 is the required Fraction- 


. 12 
= / Ex AMI E II. 
88 39 into an improper F _ whoſe Deas- 
minator ſhall be 2 29. 


Thus 


Of Vurcar F RACTIONS. "," 


* hus 3229 .= 25 , then 413 518 therequiredFradtion, 
29 | 7 


1 II. 


Reduce ati into an improper F raction, whoſe be- 
nominator ſhall be 684. 


Thus „ 223 4 then LE 1s the re · 


quired Fraction. 

For 2613564 : 684 : oe: 9 

And 2613564: 684 : : 2234551. „ 1 
Therefore 38211285. a . LET 
Or 821 114 ee 22. 
8 84x 9 684 e 


rergorosfTIo N v. 
Þ "BN Taue mixt Fractions into e ones. 


EE: | 
Multiply the Integer by the Denominator of the Nac, | 
and add the Numerator to the Product, N * 5 
| ſame Denominator. 


Ex AM PI B I. . 
| Reduce 52 ir into an inproper F raction. ; 


. hus 2 5X4Þ3 == 2 the required F N 
4, 


E x AMY L E II. 
Reduce e 473, into an e Fraction. 


1 3 28422 = RTP the required Faden. 
. TON | 

| Ex AM I E 79 . 
Reduce 36⁴ inen an o an improper. F adden. 

Thus = A 


* * * 7 
3 5 * * ? > Ss e 9 8 A g Ld _ TT TIER, * r r TINGS wank "= 
a ER; * * * > : * * * - . > 
—- . ox - "tide 5 l . * + 
: * 5 . p 1 
. ; 


F 22 07 Vol CAR FRACTIONS. 

2 p For the Unit here is conſidered as divided into 4 0 
E Parts. 
| Therefore the Integers muſt be multiplied by 4 to 


produce 4ths. Þ 
To which 3 fourghs being; added, the ſum will be alſo 


| fourths. 


PROPOSITION VI. 
O reduce an improper Frattion into an Integer, or - 
nuæt Fraction. 

: RU E E. 


Divide the Nun umerator by the Denomi nator, [a the © 
Quotient will be the Integer, or mixt Frattion required, 


EXAMPLE L 


Reduce 1? into its whole or mixt Number. 
Thus 2 13. For 156 divided by 12213, 


BEMONSTRATION. 
For 245: 1:: 156: 12. 5 | 
Ther 14. 

Ther 125713 5 


£ | Ex AM ILE II. 
Reduce E into its whole or mixt Number. 
Thus A mm ; . 


* 


8 


. x AM p . | 
Reduce FEEL to its whole or mixt Number. 
Thus 481887. | 


es PROPQSITION vn. 


7 O reduce a Fraction into its Equivalent, that ſhall 
have any affegned Denominator. , 


8 „ ee nene 308 
Multiply the Numerator of the Fradti on by the aſſigned 
Denominator, and divide the Product by the Denominator 


: of” 
a ? : - 
- r | * i - 
” ; a 8 
. _ 
, 
3 " 
4 
* 


% 


* (>, 4 
$0.5 8 
20 ks 


07 Vora is D 0 2 
fi the Pradtion the Quotient ſhall be the Numerator re- 4 


guir £0, | 
1 1 


To dives into a Fraction, whoſe Denominator is IS 12. 
Thus has x: , and * 2 5 =9, then v5 k is the re 


Fraction, 0rd WT; eg. 


— 


For 4: 3; 12; = <9. 


Therefore 3 "E 5 


Ex AMI E ** 1 
To reduce 41 into a F raction whoſe Denominator E 


is oh. Y 
Thus ne e and 92: I. , then Oy 18 the re- 2 | 
quired Fraction; or, much neater, 
Thus PEEL IM 129924. * ? 
84 84 
3 "Bs Mn r rt 


To carts 3 into a Fraction whoſe Denominator is 86. 


Thus {= e det the n Fraction. 
„ 


CORO 1 L A K V. Ba. 

By this Propoſition, Frattions are rechis into their I 
known Parts of Time, Meaſure, Weight, Coin, &c. As 
alſo i into LI — mals, &c. and che _— 1 


N 


And 3 his = ni, 
Abo Dog 238% 10% 


2 
. d * | 
* : 
. . ? k 
* rn py 


V. 


* 
15 b 
= 
x 


| 24 of Fenn in FRACTIONS, 
£ a Slag iſt. 7 Deg; =(22=) 38 r. 


11 


RS „ 7 85 i 
E 7 IE 2d. TN Min. n _} 1009 T1 
1 11 | 
e 
5 | FF :- 
4 25 


* 37 Thir . 25 e p 7 „ 6. | 


J Q H 0 EY U M. 
that ſhall have any aſſigned Numerator. OR 


* 


Ex A M P E Is 
1 reduce 3 3. into a Fraction, whoſe Numerator is 9. 


r 
= \3)4x9 EW : | 185 
; For 3 : «:f9: Sy —12. 


215 Cerellary is in Mr Jones's my Trex intithed ere, Palmari- fo 


orum Matheſeos, p. 93. 


Ex AML E II. 
ip reduce 3 : 1 a eee whoſe Numerator: is 21. 


7)8x21 =p” 3 
PROPOSITION VII. 


O reduce Fractions of different Denominators into their 
E guivalents, which ſball have the ſame Denominator. 


5 oe E. 


Ay all the Denominators continually, fora a com- 


Qs 


tion. 


by - 3 
T3 


"nommators multiplied continually together for a new Deno- 
minator, and each Numerator by all the Denominators, ex- 


2 Tators. 


* 


Hence alſo, to reduce a Fraction into its Equivalent, 


Thus: — (== | =) xx the ed Frac- ; 


unn Denominator, and each Numerator continually by the | 
er Denominators for Numerators, that is, all the De- 


"cept its * and the . are the e N e 
af : 


Of VULGAR FRACTIONS. 25 
EA A TL: - 
: Reduce 3 and 3 into a common Denominator. 


* 


| 0 PERATION- 
Thus 2 I 30». and Zz= 3. ; 
For 3x4=12 the Denominator common 1 
And 2x4=8 a Numerator. : 2 98 Y 


Likewiſe 3X4=12 the common B ys 
3 a Numerator, therefore TE 


_ 


_ E IL 
25 385 3 reduced make 28> 23595 255 
| | C5x6=30x8=240 Denominator commons 3 
. 4x0=24x8=192, a Numerator, or 228 
| 5X5=25x8==200, a Numerator, or 328. 
7X Sete; a Numerator, or T 248. | 


* EXAMPLE W 5 
25 35 3 7 make 3 785 Tp, IT, Or 45 Ins Iv”. 
e; 1 l i 8 + 2 
2X4X7 1 
For 3—I02X7.— 12 __- 23 and 22 are re the re- 
” 4X2X7 quired F een | 4 
nt 1 1 
e „ 
Exams. nr {2 a 


15 r make $4}, 5H and 11. 
wy OY... E „ 
II . | 244, 344, and 34% am the Wi 
XXII e Fractions _—_—_— 
_ be hn 57 
* 


— 327 | | . ; : g | 1 "= 
; 5 Ex- 


* 


Of Vor An FracT1ONs. 


ExAMPLE V. 


3 1 5 11 5} make 8285 unn. 32 I's 3, I | 

2 12 288258 . | 7 Be 
22358277 825825" . D 

2 2 


_IXTIXI3X21X55__ r 
2235 1 


3 2 
15 SXIIXIZXZIXͤð5 5 9 
XFIXI X21X 
n. i i : 
un 1 reſpec. 2 
IIX21 5 — 
For J S 2 4331:2 & tive Fracti- i 
| 88 at ae 33 3 
; 11 —_TIXSXIIXI3XSS _ 432 75 a | ; ES 3 
* III 88h 8 LN 
X SXIIXIZX2T. gens | St, = 
: * SSXSXTIXLSX2T = 17 4 


| e 

S CH OL I u M. =_ 

Hence, to find two Integers, that ſhall be one to the 
other as two given Fractions. | | 


Suppoſe the FraQtions were 7 and 3. 
Then 5 : 5 : : 3+ : 34 by this Propoſition. 


But mY 21 : 14: 15, by Cor. 3. page 14. 
Ther ore 5:3 1415. 


„ PROPOSITION IX 
TO 'O reduce compound F ractions into ſunzie ones. 


„ L 8 „ 

Multiply the Numerators continually far, a new Nume- 
rater, and multiply the Denominators conti AY mw a new 
"Dew ominator. 

1 . 

Reduce 3 3 of 4 into a ſingle F raction. 3 g 

Thus 2x 3=6 the Numerator p the required 

— W 212 the — eee 


3 II. 


| Reduce 3 3 of $ into A ſingle F raction. : 
Thus 


ä * Err r a R's LEI R * IMP * an 9 3 - c o 80 — 3 < 
7 r 5 «a F I IRS OOTY 7 R een n 2 8 7 
* n 7 7 x, FL a IV : 6 >. p 82 2 3 r : ES 7 + 4; G n 4 7 Z 7 8 
+ bod ds & 2 3 A — g * 5 e 1 y n 4 0 
* 4 : 8 3 + + - \ ab . * © : 
5 RW ; ; = 7 


. F< 


0 Venda Fnacrions. 


Thus WY C | : | 
For if F be A, ben! 7 | of 7 is FA=3jxA. : 
Therefore 3 4 of 4 e. | 2 7 6 9 55 
3 F 
= Exanyiy III. 9 
c- \ Reduce } of + of Fr of 27 of 33 into a ſingle F rattion. = 
. hag 24 2 . -. 
1 SXJXIIX21X95 


=: "JS N 


PROPOSITION x. 7 
＋ O reduce a Fraction from one Denominator to another. 
And this is either Aicending or nn. 1. A- 2 
4 ſcending. . +4. 
1 | Yn HT 3 ä 


0 Reduce? of a Penny to a Fraction of a Pound. 
* Thus 4 7 of +: 12 of 2 1 8 For Id. 1s the 1 TIT of 1 18 · e 
| Therefore 3 is the 4 of I of 20 _ 2's | 
AXI XI 1 
2 57 8 the required Fradtion. 7 . 4 


ExAMrLE II. 
b E of a Penny into the F raction of a Pound 


Sterling. - 4 
For the ſame Reaſons as above, that 14. is the £ TE, of | 
2 of a Pound Sterling. 


So is 48 Of xs of 28. 5 


0 Tg Too the required F Fraction. FE 


| . II. ; 
Reduce j of- an Ounce Averdupois 1 che n into the 
Fraction of an Hundred Weight. 
Thus 7 of 28 of 142 of a Hundred. =_ 
| Then TT 2112 rzzxs, the required F raftion. mw 3 ; 
Ma. Ea Os Ex. 1 


& 6 Ws W 4 * ) 28 ** R n. 
N K welds i N . * AL 605 þ 2 * — F Ee — 
4 9 B * LY 0 * 5 . 3 VE __ * 92 1 2 . : 14 
7 1 
* 28 * 9 
. * 


89 
— 


— 


28 5 Of VULGAR en 


5 


| en EXAMPLE ä s 
Reduce 3 of a Penny . Trey into the F naue. 3 
of a Pound Troy . 

Thus 5 Bb SP 12 of a Pound. 
SXIXI — 
JX20X12 


1 SCHOLIU u. 
2. Hence we may reduge e ene 


S1 s 1 | 


CE RO TIE Wes Ih dF ke es, 
RRE S 2 
c IDS 
IIb Ä 
an cy 1 E e 
r — 9 2 
3 


* "IA 
8 
$ < n 
YE 6 = we 
ne Fe Ag 
* 


Wet 110-55 nh 
3 
A 

OIL et „ > 


| | Ex AN * =_ 
= Reduce + +5 of a Pound into the Paten of a Penny. | 


Thus 420 12==960. oy 
__ x 1 = the required Fraction. 5 


EXAMPLE II. 


Reduce e of a Pound into a Fraction of a Penny. 
Thus n I2= 3120. . 

And 8232, —23 the required Fraction. As is mani- 

feſtly evident, being the conyerſe of ER: 2. of this 


Propoſition. 


3 p RO POSITION XI. 
8 find the Value of a Vulgar F action... 


R U L. E. 8 8 
Multi ply the Numerator by the Parts of the next inferior 
Denomination, and divide the Product ly - the Denomina- 
tor, the Quotient gives the Value in the Parts you multi- | 
plied by; and if after this Divi fis ton any Thing remain, 
multiply that Remainder by the next inferior Denomination, | 
dividing the Product by the Denominator as before ; andſa | 
Proceed: till you can bring it no lower, and if then any 
Fybing remain, ſet it for a Numerator over the former De- 
bo rominator. 
i wy EXAMPLE 3 1 
| What i is the Value of of a Pound Sterling 6 A 
Thus. 


* 


4 * ; N * * "I 
ES aro Ed i Eh ao goth Bader bh 2 
t 22 7 ITY <4 9 9 . 


v Vorcan Freren. 2 
a 2155 the required Value. OY 


4 Ex AML E II. „ 
What i is the 43 of a Pound Sterling. | LE 1 


3 
— 
— 
* 
E 
* 
* 2 


9 

* 

+I 

= 4 
1 

Pa * 8 

_ . 
= 
1 . 
; _ 
„ 7 

2508 . 

a 12 

6 » 
3 
FR 

4 

* 1 5 1 
iS To 
Ec _ 

#74 72 
a 7 
4 ** 
* 9 
5 

1 


And 29)340(17 Shillngs 
FJ > 
233 
17 Remainder 
12 next inferior Denomination 


e Pence 2 „ —_— 
Ta * , ! . 9 


7 


4 next for loweſt) i inferior Denomination = 
1 38 * Farthings. | 
fo Blige tod 3 . "> = 


EXAMPLE Ml. T. 

What i the Value of} of a Sling, of 

Thad : 4 i 

% . 

5)36(7 d. 3 or 35. = 1 oo 

o IS: ; 5 | WY a 8 | 4 1 
1 E 1 
What is the Value of 5 of a many 185 ; 

Thus- -- 7 . | | Fa 


ofa . | 


h - | * 8 Ep | 
'D 2 5 Er. 


I Is _— OY ; & EF 2 
8 24 
- 


2. - Of VurcAr F RACTIONS. 


EXAMPLE KW A 
I What is the Val of ; of a Poon _ * 5 
L "as : 455 6. 


1 


2 
9302 1285 


. . y Se - I 2 
T hs PID SST.» ee Perot, © 
. PTE. Boe Pen RE he 
. . 


20 
9 120(13 


8 
2 
2 

1 
34 3 ; 
2 
4 Q* 
2 
3 
"If 
"0 
” 
7 
: 


mw that 2 Toy = 202. z. 13pw. 8 gr. 22 


EA VI. 


What is the 2 28 of 11C. 397. 1606,  Averdupois 2} 
Weight? C. gr. |. 
Thus 10 
. 
47 
| 28 
5 „ a 
1 2 ; - 
. 

a obs 77 5 
EI 4. Cor. 3. nn” 
3 | 29 ]23976(82613=7 I 1423, the require 
_- _— [Value 


EX AM IE VI. 
What is the Value of 4 of 131. 185. 64. ; z? 


« = * - 
Me e NN) £- W.-M = R 
- 4 * 
. , 3 * - 
« - 
9 - 
pa 


- 


4 „ 2 RPF 9 r 3 
: * T 8 3 1 9 7 
8 oy. * N 24 wm ? 2 er. 2 * 2 ts . 7 5 
7 * i 2 3% « : a. 7 2 et es Mt at 5 75 EL 8 8 ; 
* 8 * 2 * * - % 
N 


8 


wh Vor6as F Fractions: 


Thus x4 18 I 


* — « _ — 
2 : 

: * - 

a by . 2 
8 % 8 * p f 4 £ : 
5 5 — rt * 4 L 
” : — > F Wy 
* * FLY - 8 . ? | Aung; p 

5 * * . 1 P 

93 * 6 Je IS . 


ut FORT WS "a 


EXAMPLE. VII. — 4 

What is the 44 of 19 C. 29r. 115. 1 
F 1 
1 190 "Ws 1 ; | — 


* + | 
1 1292 TY =” 7 8 4 
17 2 2 the required Value, ? 


2 5 „ Yo et 
What Part of a Pound Sterling i is 3 of 7 * 


Firſt z of $=35. For -=2 =" Wha 19 85 Nahe 9. 


* 


Therefore 3 2 of 15. l 
% ; o 


| "BE AMPLE 7 5 = 

What is the: Jof 13d. x? By N the Operation 

as in the above it is 84. 09. 8. I think from what I have 

here delivered, it will be eaſy for any one to find the. 

Value of any Fraction; and the Reaſon of my dwelling ſo 
mueh on this laſt Propoſition, is, I have found it to be of } 

good Uſe to Beginners: | 1 1 


| PROPOSITION XI. „ 

T4 find of what Whole any e contract Ni um- 
ber is "OY Part or Parts ES ; . 
5 Suppoſe the F rector auen, and thas wy as n the 3 
tft Propoſitions: | A . Ae n 


— 


8 TE 
What is 15s, the 5 of? 


. 


Woe ©: - of Voroan dero. 5 


80 155 1 EF 


Ex AML RE II. 
e What is 175 6d. the ; of? 
. — 
£5 08 
; _ 8 
1 | „ 00>: © 
* 4 1 6 
| So that 775. 6d. is the 4 of 11. 


* 


Exanreiy III. 
What is 30. 6 5 3 230%. 5 the 34 of? 
| ; 2 * 
Thus 3 2 AST = 
8 8 ; 
| — — 1 
11085 1 2 2 


"IA : 4's ! 5 . 2 — — 
1 . ud the Anſwer. 
2%. * — — — 


* EAN IR 1 
| What in the 35 1h. Se en the jt 0: 


lat 


# 
> 


4 . 0 0 0 e 


— 


uz. 1 sen {ofa Huntre! Weight, 


4. 4 
*”® ». Os TEST gre 


PRO. 


593 wp OY * : p 1 bk ; 
CEO DER — f : > Ky ; 
} - 1. 1 
— > » oy 4 * 
8 L rA FRAC T TONS. | 4 1 
= * 2 
- > TY +4 
: — 


PROPOSITION XIII. 


0 find what. Part or Parts any contract Number is „% 
2 of any other of the ſame Kind. _ 


RULE. 


Lt beth the Numbers be reduced to the _ Name eg. 
ard make the leſſer the Numerator, and the greater t 
nominator of a  Fraition, which ſo done reduce it to its left 


Name. 


— # 


— 


EXAMPLE 7 n e 
What Part of Al bs. 8d. is 21. 3s. 44 
. 5 


Thus e 
And 1 6 82 104 fol 
Thereforè 2 3 * cf 40. 67. As. as is ſelf" 
evident. ; © 454. 4 
| S w4.'6 Tk: 5 a. 
What Part of 11 x15. Tod. is bl. 136 $2. 
| E. Ry ” 
Thus 11 11 10 = 2782 os”; 
And 6 13 8 = 1604 = tir of 
THEE 13 7 is the Anſwer. W ra benaace tact 


COROLULARY. 


Hence might the Parts be found in Meaſure, Weights, | 
— Quantities, Time, Cc. | 


— 


and 4 1 48 = 2. 


. 25 —_ * — 2 
i ; N 0 & 8 2 8 
7 3 ” p 2 * 0 ; > 


Mi Sad. at. P * 2 — — 
” 


PROPOSITION MV. 
che Denominators are not equal, they muſt be re- 
duced to ſuch as have equal ones; then by this A 


_—— VL LE 0 
- #4 The Sum of the Numerators ſet over the common Deno- 
*  mmator ſhall be the Sum of the given Fraftions. 


DEMONSTRATION. 
As the Denominators contain the Numer of Units 
the Numerators have, (by Definition 15, pat. 4.) Yo the 
> Numerators are only to be added; and becauſe that can- 
not be done, except they be homogeneous, (by Defini- 
| Ton , pag. 3.) fo they are brought to the ſame Deno- 
CASE I ExamMmeLE'l. 
Add à and 3. 5 
Thus 2x 3=6 the Denominator. 
Ep 2x12 a Numerator. 
3x1=3 a Numerator. , 


Then gt the Sum. 


o 


4 


ExameLE II. 

Add 5 to f. Ee | 
Thus 4x 5 =20 Denominator. 
 3x5=15 Numerator. 
4X4 = 16 Numerator. 


Then rt the Sum. 


2 
Examyerte III. | 
Add 7, rr and 17. 8 : 


, P "IF" 6 , 1 8 * 
- x . ' 5 " 3 1 £5 2 #, * 
L 4 2 N in 8 80 - 1 4 
6 NY oe ESE OE % 2 * x 
\ — * 2 
i 5 " * 
A 2 


N of Vorl Warte "WA 
Thus 7X1 1x31==2387. a common Denominator. . 
2X11x31==682 a Numerator. 
 5x7x31=1085 a Numerator. | 
 19%7xI11==1463 a Numerator. 


The ps eee e the re- '2 


2387 l 
quired s Sum. 8 
Ex A Mr LE IV. 
Add 221 to 3342. | | ; EY 
Thus 415x5 326=2210290 Denominator. | 
 415x3119==1294385 a Numerator. "2% 2 
11 3ũ5 326 2601838 a Numerator. - 


| Therefore bor8384-1294355 1596223 2228238 the required 


=2210290 


44109 e : 


Sum. * 

1 CASE IL EXAMPLE V. 

| Add I3 to 21 3. 1 | 
Thus 13＋a1! 14223473 the required Sum. 


Ex A M LE VI. 
Add 544 to 261 37175 · | 3 0 
, Thus $44+26137}135= 80513 175 the require! Sum. 


3 Lies; C4rs Ill. EXAMPLE VII. 4 
Add * to 4. £ 1 
eee Sin io. Ws 

EA 1 1 550 


2 has ee the required Sum, 5 4 
C A8 IV. rA . „ 
Add 62 to 341. | 4 


: Thus 64: $2246: 9 | 5 oa 5 Y * 


And 1 ＋32 — Ire. : 27 r 4 : 
Therefore eiue the required Sam. BY 6 


/ : ng ons 
$3 - 


* "i 


* 13 e FRACTIONS. | 


1 Ex AMPYIL E x. 

A Add 15 to 1 5 b. gs . 

8 Thus 27431 | | 

— And 3 ＋5 eee by c I. 
4 ; Therefore . the Sum nen. 


| EXAMPLE XI. 
Add 284, 59 and 6432. 
Thus 284.0 6.642151. 
And 7 7+ ir +3t=1z787> by Ex. 3 . Caſe 1. 
=» Therefore 1 ie 52 L che es Sum. 
XII. 


IT ran 


* Thus 9714 gt bd. 
And 1 7 
nominator, by 705 ion „ . is 5 75 
412325 +325535 + 1224431 21112? and 
| 2323825 + 0018= 60203832322 the required en 


T have inſiſted the longer on this Caſe, becauſe it is 


E duction, which I would adviſe the Reader to be well ac- 


2 V. EXAMPLE XIII 


Add 11 Tro TT» 1 „ 'TT5 Fr. 


I This requires only the Nunierators to be added, for 
the Denominators are all a-like, and to the Sum of the 


; ors ſubſcribe the Denominator. 


Thus e iff = 3 27 1; the required 


E x- 


* 
E >. 
2 * £7 "= - 
» £38 = n 
8 * 
" 4 1 


21 +35 reduced to a common De- 


"moſt in Practice, and ſome Care to be had in the Re- 


- quainted with before he proceed to Subtraction; he will 
8 then find no Diſkcylty, but what he will eaſily ſurmount. 


Py 


F ˙. a. ati Bethe JFC ˙ ˙ ͤœw-w-m r Tg Ne Fee 
; ar tt ab LI Ee Cat Eee .: doe wr A I 3 eB 
* v * . „ * 5 s : 4 . * = F * 7 
5 4 * 7 
* * * 11 - 
* 


Of vorcax FRACTIONS, | - 

Ex AN p LE XIV. ä 
Add r 17372 173 15r⸗ 14. NG OO pe 4 . 4 
Thus DEE IL —20 03 — r. 1 
| 3 e 


11 XX. 


7 8 | 
And +3: : 5+2: 2. et = 
HLH, © = >, 


Therefore 3+ 5-< 3 15 22 J. BT 3-5 * a 7 95 5 
Conſequently m_ __— 155 Bo 
This is the Demon/tration why there a be a com- I 
on Denominator bande Addition can be hat 


Casr VI. ExanmPLE XVI. 

Add 34 to 4 of 4. * | 
Firſt 4 of 5 muſt be reduced to a PER F ration, by 

Propoſition 9. and it is IS— 2. | 


11241 „ 
Then 3 7422 42. im, by E 1. 7... 


| 216 | | 
Caſe 1. ö : | | Hf” Ks 13 « 
8 3 XVII. VT 0 


a i et Is RD 
Firſt ; of 4 f $=52, by Prop. q. By N 


121 O : 2 by : 6; ? 
By IT NO. Ivey Z9 by ce 1. AY 3 


CASE VII. eee XVIII. 3 
Add F of a Pound to 4 of a Shilling. „„ 
K 


— 


4 . 1 * : > L » p ; ; 
Thi =_ 
4 * 3 21 
| 5 3 
: 8 X ; 
A - 4 g 


VouGan FRACTION. 
=# of 28 · 


== - 5 ” by Sctolium to Prop 8. 


8 


N All Nx 
Add 27 to 5 of a Shilling. 


Thas } 5 of a Shilling is 28 of z 20 · 
” Then 8 3 of 20 l. and | 


Therefore 5 1= TED = 338 = $4. the Te- 
480 | 


* Ther efor E 5 +* . — 42 — =! 655 the i ; 


* 


- 


ved ſum. - 


It would have bein the fine if we had reduc'd 3]. to 
"he Fraction of a Shilling, by the Scholium to Prop. 8. 
which is found to be = P's. 


For 4 of x - = and 2 —360+20_ 


159 12155 „ 
I berefore 244. =155. 8 = 155. 104d. | 
| Des VIII. 3 . 


Add : of à to: of 3. 


_ "SME Exanyzz XXL 
Add 4 of r of 25 to 33 of $3. © 


Thus 3 of Fr of * - and 33 c 
Prop. 9. Then by * I. #27 +o 25 


of | 
77675 
Sas =: ExamPie XXII. 
Add 24 and 122 101 2. | 
Thus 24 +12. 36. 


1 herefore 36+4=36? the Sum. 5 


| EXAMPLE XXIII. ny TY 
Add 19 and 73 of 5 together. 5 
Thus 19+ 7 226. 


And z Of N 
. Then 207 | is the Sum. 


Cn K. EXAMPLE XXIV. 
Add x of 95 and 7 of 14 together. 


Thus of * — 
| Then 1 1 5 134431 125 the Sum. | 


„„ TE STE OS - 
Add 3; of 100 and 5 ok 105 together. 


. Thus ? 2 of Er FS: RR ae 
And 4 3 of 425 — 421. , 
Therefore 245 3 = 224225 24701 1 the Sum. 
Here the Reader may re. that iſ any of the Frac- 
W tions to be added be compound ones, they mult be re- 
| duced to fimple Fractions, which is eaſily done by the "4 
Rules of Reduction, and then to be added. — _ = 
I ſhall only give another Example or two, in a Me- 1 


thod ſomething different from what I have laid down, 
and then make a Tranſition to Subtraction. 5 0 


PROPOSITION: XV. 


=O add to any Fraction any Fart or Parts of of the | 
ſame F raction. n . We 


R U l. E. 


— . 
- + 5 s 5 
_ 
— 8 N , 
. BY a 


S Aud the Den nator to the Numerator rof the Fraftim 
=_ --pre//ing the Part or. Parts to be added, and that Sum 
mult. 0 by the other M umerator, and this hell be a new. 
EI | ns Ae Fo? ory 3 


: . - OD g 
- : 8 - ' : 1 
— 
1 ; ; . 1 
Q . - 1 5 3 
a LF MK. I 


* 5 5 1 — 


_. 


— —_ ” PIPER 9 C 
— mu I t ERIE n 9 
4 * N J own 22 Fn RES EY * we 4 : Th * 1 
* r 3 l * Yau _— * 
F 6 . 5 ? « 
6 . * — N 122 = _ * : 8 YT 
3 $24 WS 8 % r = 2 a 4 ” ” © 0 * 4 
* Q 0 © N 5 110 
®, > * 3 P 2 . 
N 4 + — 7 = - * . : 7 
Tk &4 * 
1 , 
A * 8 i. : 


4 Of Vorcar F RACTIONS. , 
. then multiply the two Denomi nators ne, 1 
a the Predutt i is a-new r. 


1 y A 
. - 


% . 
5 : 


* 


EN AMr IE I. 
"Wn i} To? 3 add g of the ſame 2. | 
o 449 213, and 13 3= = 39 Numerator. 


= And 5x9=45 Denominator. 


1 Therefore 13 =++ the required Sum. 
E- 3 : ow | | | | 
3 E Xx AMSyI E II. 


T0 25 add + of the fame 2 27. | 
Thus 4+5=9, and 9gx11=99 Numerator 


© = And 17x:5=85 Denominator. 
_ | e Fog $5=1 x5 the required Sum. 


= -. Rs EX AMI I Il. . 
W__ To 41. add 3 of the ſame 4. | 


- Thus 5 + 3=8, and 8x 3= 24 Rumerator 
4X5=20 Denominator, 
Therefore 3$=11. 3=14, 4. 
: For ä 4 
= sub- 


SUBTRACTION. 


** "I 11 * (ry 1 ccc 1 4 e 


„ * 2 
* 


PROPOSITION XVI. 


F, the Denominators are not equal, they muſt be re- 
| uced to ſuch as have equal ones, managed as in Ad- 
dition; then by this 

RULE. 


The B of the N. umerdtars; fet over the common. a 
Denominalor, Ao be the Difference of the gi ven Frattons, 


S1 * EX AMF LE L 
Let 3 be ws from 3. 


Then $—=43 =$==7- . 1 7 


DEMONSTRATION. | 
3 8 * * 14. 


But 2 
e 


C48 I; EXAur l II. 
From + take 3. 
Thus 6x3=18 Denominator. 


5 „ 3 215 Numerator. 
G I= 6 Numerator. 


Then —_ 5 YA * = 2 as is een from Exonpl E 


6 in u AddiGon. 


222 
* 3 . 3 er, I a ant * * , N * G7, 
® _— 4 - : 8 * * 1 ” "= * 7 7 od > * 
8 E + he » > ; : 


0 Voran Fa RACTIONS. 


— - 


Ex AMYIL E III. 

i Ag Take 4 from 3. . 5 
BB . Thus 7 * 63 Denominator. 
A 7X5==35 a Numerator. 
_—_:: d ener. 
. hen 1 3 Anſwer. | 
_ Car III. 1 . 
| a From 34 ll take 13. 

3 Thus 34 —13 27 · 

| And. 11— 0 ==. | | 

Therefore 21 33 is the required Remainder, as is evi- 

dent by inpeclion, and Example 5. in Addition deins a 


Proof thereof. 
<A . EXAMPLE V. 


1 From 29 rr take 18. 
i K 2 Thus 29 F—I8=11 Fr the required Remainder. 


CASE IV. ExanPis VI. 
r ; 


Thus 11— 3 = Numerator. 
And 47—1 =46:: 
Then 46x7 is the required Remainder. 


Note, When ny hauls Subtract 2 Vulgar Fraction from an Integer o or 
whole Number ; firſt ſubtract the Numerator from its Denominater, 
and the Remainder is a new Numerator to its De nom inator; then carry 
1 to be taken from the whole Number, and the Remainder is the re- 
9 Fi e An Example or two wil render this very familiar. 


Ee Ex A N L E VII. WM.” 
* 2 a From 67 take ; 18. 
Thus 19—13= 1 Numerator, 
Aud 67—1= — | 
T herefore 6675 13 is dhe required Remainder, 


0 5 4 
i < - : * 
- _ - * 7 2 _— 

* : - ” . 5 ? 
F a - * a 4 
2 4 ' = "I. 
* ; 7 2 a 

. * by — „ 
5 » 2 # . - * 
- * Ly * 1 . * » 9% 
p S. . 8 - . x 3 Ky 
7: 1 8 A 2 — 1 ” 
— TT * 1 ; 1 * . 
1 ds "* 22 P 


K * nnn, — 
. _ VT" * < 1 2 " REY n IST 
4 - - * 2 *; III nel IS J * 2 * \ rn 3 ONES” 12S. IS 7 * 9 IS q : 
4 9 A * WIT 1 Plat get. abt 054 5 n 7 : 3 1 ? © 7 fl Ko e > Imp : : 
Wn B ” * * Lb SE ob Þ 3s F wo 9 5 3 : 0 N 7 e 
Das — 1 1 "Pp 4 I's 
F TY . Ti) - a IS [os 
* * — 
* ; 3 MS 


of Vor CAR FrAcTIons. 8 4 
N EXAMPLE vm. 75 
From 429 take 413. 


Firſt 49— 31 T5. 7 
And 429—1= 22428. ; 
Therefore 42845 is the ts Remainder. | 


E X AM P L E IX. 
From 41 7s take . N 
Thus 41—34 5. _ 
And f—j== | '=5S = Os - 3 1 | 


3 
Therefore — 2 ib the required Fraftion,” as. is - 
"rident from x. . in Addition. . 


+ 


N X. 
From 14 5 take 12 3 hg 


Fhus 14—12= 


Therefore 2 x5 is the required Remainder. be 


E XI. 
From 81 5 take 495. 


Thus 81 —49 232. | 
$—4=3 — 


—— 8 5 th : n 
— — 63* ; - 8 1 
8 * 
a 


| Therefore 32 C 32275 the Jequired Remainder. a 


Cass VI. r XII 
From DIES. * 


Then 13— 4 12 22 | 18 0 ind 4 Remainder a 
is INT from the Nee i in Ex. 6. above, Es 


— N 
7 * 


4 —— 
9 * 


N 2 
3 = 3 * 
CA 8 92 
4 : 1 — * . 
Maou, O 7 Wy Y 
„ 1 
0 8 9 : * Þ * . 
f x "# 


> aft 2 TOR 3 * 2 
. 
_ A 'P 
a "CHE 
* 3 9 
* 2 * 


A 44 Of Vorcan Fa RACTIONS.. 


3 = CA VII. EXANr IEA XIII. 
_ n 7 


3Y Then 12—25= SBI . the required Re- 
4 mainder. . 


CASE VIII. "OSA XIV. 
a- 4% f n f. 
=. Firſt Zof? S A | 

3 And ⁊ᷣ of . 3 


Then a 15332 e 1 _— 2 90 the 


required Remainder. 


Es ak PLE XV. 
From + of 5 take 4 of rr 
Firit $ of =, | 
And 4 of # 11 223. n a 5 Ef 


28 __2112— a2 . 
Then 32— ann e re- 


* "quired Remainder . 


CAS E . eee XVI. 
From ⁊ and 3 take z and 16. 


Firſt 4 and 5 =. 


Ad 3 and 9. 72+70 2470 = 47 
80 


| Then — 85 > = 27041360 — = = e; the re- 
O | : 
—Qired Remainder. 
| 18 n. 
3 From 5 and 5 take 3 and 5% r 


- 3 K N 
232 © © 5 - * 7 3 . . 2 N ” * ; 1 „ See 
I 3; 5 - VSB 4 þ * As 
emainder. 1 3 , e 
* a e 7. Is « EE « 8 5 mY 1 
a ws 2 : 2 $ 2, 1 8 
* ' > * f S: * B47 
* 0 8 IE — 
— * 


Appear by the next Propolitions. 


«3 * 3 5: * 5 5 WT 
2 2 0 - OLD 3 15 . St * ö 8 bs OS : 
* 2 Bet, u ; 4 ; \ Xe 2 7 * f . . 
. Of. Sew » Vur car. FRACT TONS. — 
* * * * : 4 C N 4 * 2 5 0 
. 45 ; 5 . 18 a ; 
+ p : I 1 30 4s . I ; * A+ 1 3 + A 2 : $5 * 8 N 
+ $400 1 * S 5 0 
e 1 hos 2 and 22, — — I 6 v2 * x: 
* be * ot — 
8. 5 m8 % 5 8 
4 TX F 8 3 8 Wo; 
if F T . > 1 
42233420 FT 25 
- i | 4 — 4 8 
I 2 z 
And g and Fr 3. 4 
. 25 > — 3 F 4 8 = 
Ko 7 : "Ma 7 7 . 
1 2 — -» £ > * 
. 
; 2 2 3 


If theſe Examp es be well e the” whole 
Buſineſs of a and ſubtracting Vulgas F. actions will 
be eaſy; Which I think really much more difficult to 
perform than either Multiplication or Diviſion, AS s will 


* 


— 
7 * 
4 — 
« 
£ 
. 
\ 
Ly 
* 
7 
— 
a 
2 
+} 
© 
: 
- a $i 
OY — 
1 "IF? 
* * * 


j 7 ” * * 
r „ 4, Ok * * ö 
. W I _ * ily ; = * i * 1 * 1 — 7 
AN * * 7 5 : — 7 
3 :, . 4 5 5 + * * 


- = 
2 

mY 
I : 
we ” 2 
7 2 of l CAS OY s — 8 
i X | r 
1 * 6 N 
—_ ME CI \ RI 
- A bo 


"MULTIPLICATION. 


PROPOSITION XVII. 


Numerators into one another, and likewiſe the 
Deneminators, thus 3 FX2= 2—=+.. 


DEMONSTRATION. 


© This is alſo Diviſion ; for to multiply 3 by 2, is the 
fſame as to take the half of 2 Parts; and therefore if + be 
6 multiplied by 2, we muſk find 2 third Parts of 4 F ifths ; 5 
then + being the Dividend, it muſt be divided into as 
many N Parts as the Denominator of the Multiplier 
hath Unities, vi. 3, and that Part muſt be multiplied | 


+ by the Numerator 2. Again, if à be multiplied by 3 it 


And : : 6: 8 by Cerollary 3 bag. 14 
That is S: 7. ES: - 

Or, Is : . 3: 1. | 

_ Therefore 3X3 =I by nature of Proportion. 


"EN -S 4: 0 * U M I. 
Seeing this is Diviſion upon the Matter, it appears 
* why the Product becomes leſs, therefore the Product of 
two proper F ractions muſt be lefs. than either of them. 
Thus 3 Xũ 7 275 and 3 12 is leſs than either 4 or 5. 
For 1:5 :: 5 : 27, by the Nature of e 


rr U-M- II. 


The Product of any Quantity, multiplied by a proper 


Fo Fraction, is always Ick than that Quantity. 
Poor in multiplying by an Unit, the e Will be 


N . to the e. 


| TS multiply one Fraction by another, multiply the 


; will will be #X2— 12 =3 7 by the 2d OE: Tann. : 


” } 


- - . L N . f Fd N ot (es o * T3 N 4 s Y "- i * 7 * 
* Lu 4 . © % NY : — - 8 n I * 
2 F 2 2 5 * 8 * 
| AM 8 x Fern 


Ul 


But ; 


„ * * < 4 ,#6 a 4, 

« ; 4 - J * 2 N . WY * n 2 3 r 
I . F * r 1 X FP Op” " - PRE IE -. - 2 "A = LY ww J a - _—_ Py - x 2 4 We F 
c 9 4 99 Los by 1. 1 2 A * R {Ep n £7 PETS PR ee os  - oP * * 3 
7 * A * SON > . whe”, Ron A * — 3% ITT * 3 * r 2 2 ve 4 0 = Os bo TY 3 N 2 22 ©. . N 8 7 
WOE 2 2 * 7 2 HE "= = I * ? . Denn * 2 YR - * 5 Ay * = 8 r XK. IIA | 

ty ci - 22 „ I. x. 2 ; * | * ; 

= * is « = * 4 : 

. : * 
a : * a " hs — 
a 2 


But a leſs Multiplier e i” a les Product 1 5 
Therefore multiplying by a proper F A G6: P * 
leſs than Unit) the W muff be leſs * : the 2 


5 tiplicand. - 


Nate, If mixt t Fraftions are to * multiplied together, reduce them to 
improper ones. 

If compound F rations are to be mpltipligd together, reduce them to 
ſingle ones. 


If one of the Factors be a whole Number, it muſt be made an im- 2} 


proper Fraction. 


Bur before I give Examples i in a multiplying FraQtions one by another, it I 


will be neceſſary, in order to give the Learner a clear Idea of the Rea- 
ſon and Certainty of ſuch Rules, to premiſe the two tolbwiog . 


65 


L N EE 3 


-T 0 multiply the Numerator, is to o multiply the Frac- 
tion; thus = FX 3 


And 5 2 13. vr 
Therefore 1: 4 3: — 
But 1: 2:: 3 XK. 

Therefore SF =3XZ3- 


L E M M A Ill 
| The Terms of a Fraction being multiplied or divided 
y the ſame Quantity alter not its Value. f 


a” 


'Thus IXI. E 
. 2X4 ; 
5 For 2x3 (=6): 2x4 (=8) : 
Therefore 128. | yy of 
A IO 
„ 


For 10 15 by cue, 3. por: 14. 
But : 5 5 192 3. 


Therefore 15 281. EY 


% 


* 
1 
: 6 "4 
"6% 
"I 5 
5 3 
— N ; - = 
n 
* by * — * G 1 N 
? 28 27 
- 7 
4 


8 


3 8 * * c K N 9 5 — "IDEN IT ge 3 4 - l , th 

, x W * 3 9 os * nnn RL Ie IN 37 GED te et de On Gi TW 

\ I 2 * I. A SR 7 2 HE 2 * o © * * 85 = N " WE bps PT. 5 WE . W 
2 \ . mY EM 5 > —” * N — 3 * 4s x * 19'S 8 » 

SA . 7 — ; d * : 4 __ » 0 2 * . 8 

* y . * Þ AS . 

. + ” 
— 


8 17550 a _ Of VULGAR Fazovrone” 


ing (I hope) I have fully explained the Nature” t 
Mulripteation, and demonſtrated its-Rules ſufficiently, 
it wy be proper now to give ſome ler, 


1 Cass,L . EXAMPLE 'L 
—_— . THe -TK+- 
| Thus = the required Product. 
= — Rar . 
=. N  Multply 1 7 by 3 37. 
Tuhus 11x18=198. 


And 17x 37 =629. 


S Therefore 23 92. 825 the required Product. 
17 X 37 | 


CASE II. 1 | 
Multiply 12 by 33. | 


$2. b Thus 3K Y, by Prop. 5. 
Then 2 = =21* =43 3. the required Product. 
1 : 
EXAMPLE 1 
JJ Multiply 171 by 5 71. 
. =P | Thus 56 44 35 a S0714%35 — FLER 
=... T 4 * | 
lden eee = n the _— 
product. ; 3 
„„ CAS E 2 Ex A MN I E 3 2 
| r 11 by 7 ” 3 
Thus i 7 27 7 5 the required Product. 
. Ez 


of VuLGAR FRACTIONS. | W 
Ex AML E VI. | 1 
Multiply 151 by 4. Se 


Thus i "THT = = : 13918 the required Pro- _ 


duct. # 
CASE IV. K vn. 


Multiply 173 by 47+ 


Thus 174 = 17x9+5 =, 


9 By 
Aud 35% 188547 — 426 = $25] the required Produdt 
x I. iT 
IK EXAMPLE VIII. A 
_ Multiply n | 
Thus 51 27 f, . 
5 „ 


And = — . 23309 — = 074.5? 27, , the required Pro | 


duct. | — | 
Ca SE V. Ex AM PL E IX. 
| Mukiply 11 5 by 39. 


Then 296 — a $34 = = 42 275 the e Produdt. 1 I 


EX AUr IE X. 
Multiply 17 I. 155. by 171. 155. 
Thus 2 by oh „ _— 
* . | Therefogy ; N 5 -1 


6% 


a bs 0% vor can Wai. 


Therefore * 2 == 24 = 31 5 rothe required Produg. 4 


EXAMPLE XI. 


| Multiply 584354 by $145 7 
* - Firſt 58444 e ef. 
. 81 er 11 : | | 
And 814 ff = 


8 me required Product. 


Casn VL Ex Auf IE XII. 
: Multiply 173 by -s 3. 
Thus 173 3 


7 
And — 7X9 = — — 95 23, the required Produdt 


EXAMPLE XIII. 
Multiply 5 by 7. 


5 And; x5 = 517 = 37 the required Product. 
CASE VII. ExA MPT XIV. 


Multiply 2 3 by 37. 
Thus 37x33 = £37 = = 124, the required Product 


"oY MnO PL x XV. 
. _ Multiply 5 7 „„ 
Thus 5x3? ==> 277, the required Product. 


This being the ſame as Caſe 3. I ſhall not inſiſt any 
more on it, ſeeing ſuch e are evidently eaſy by 
2 nn and therefore {hall proceed to 


4 Cas 


30613 33 42491260 100 3 
Therefore a. = 477008311 : 


4 


. 
» "$4 
5 
* 7 4.2 
" 


4 


R 


7 * 
A; 


"> 7 ey; 
: * . 1 * * 
% IA 
* 
< 


Of VULGAR ered: 4 19 be 
CASE VIII. ExamPLe XVI. ”- 
Multiply 3 by 113. DD 


* 
And S5 XY = = 435 | ho required Product. 
EXAMPLE 8 *.;'*W 
f 14 by tha f 
_ Thus 17 27 222242. ** 
Ti 27 


And +22 X 14 = r = 143 3435 the required Product. 


This being the ſame as Caſe 5. ſhall not trouble the 
Reader with any more in this Caſe. 


7 IN. eee XVIII. 
M.ultiply 3 of 2 by 8 of 5. 1 
F 2. . | | 7 ; 
And 8 of $ = 32 = Þ6. | : 
Then X12 353 = 5. 
80 ZX7 = 17» the required 3 
; "Cabs X. EXAMPLE XIX. "Y 
Multiply 4 and 5 2 by 5 and 2x. | 


3 *. 
| Then 4843 Kore in the required Produ@t. 


A QUESTION. 
What Number is 5 of 21. 
Thus K 6. 
For 1: 5 

Or 7: 8 


Here, you ſee, is no Difficulty in managing Vulgar Fractions in Mul- 


tiplication, if ſo that you obſerve the N of redueing them as was | 
done in * and Sabtraction. 


T3 3 DIVISI- 


i * ; 6 
% | 5 ; 


2 \ 
3 


9 f j FR * oy * of ad 4 * IE TOY , I TY : t o 5 ö N * , . 
© * 4 | 
— Ny — 25 I, 
- A 


'Þ . | VIs 4 o N. 


| 5 N VII. 

4 divide a Fraction by another, as + by j. 
Invert the Denominator, that is, make it 1, 

then multiply the Dividend by it, and it's ; 2 Which 8 I = | 

the Diviſor. | 


DEMONSTRATION: 


| Becauſe the Diviſor is to the Dividend, as Unity to I : 

the Quotient, then the Dividend will be to the Divifor, 
as the Quotient to Unity; and if the Fractions be brought 
to the fame Denominator, ſeeing they are equal to th: il 
Quotients from the Diviſion of the Numerator by the | 
Denominator, the Numerator of the divided Fraction 
will be to that of the dividing, as the Fraction. divided to 
the one dividing, and fo the Numerator of the Dividend 
isto that of the Jivifor, as the Quotient to Unity; where- 
fore the Fraftions being brought to one Denominator, i 
the Numerator of the Dividend is to be divided by the 
N umerator of the Diviſor to obtain the Quotient, and it 
will be 8. Therefore for the Diviſion of Common 


ä Packen, this is the 


E 


Multiply the Dividend by the Diviſer 'Sreverſe „ 
en, or which is the ſame, imagine the Terms of the Diviſer 
changed, then work as in Multipli cati on. 


. " * ; 2 D 
5 I | 3 4 — I : FE Tr C 
E Ea: rigs y F a . 8 . . BW. 2 CER 
WEI CAC T0 EEC ESE 3 N 5 We b TY 2 FIN 2 I ou Os i CR NS 
N Ss "Xe rn AG WR 7 Lf, 3 n = ces; 2 5 8 Re 1 
- W 8 N 8 7 5 . n * 1 3 en 3 IX; 5 
7 c * * * n - 2 


. 
55 


Ex A M PI E. B 
13 Thus 37702 18 = * — Re” 
ll 1 That is 1, f 8 | 


l By For1:4$::5: 18. 5 
"i But 3: 1: 1 : + by Cor. 4 pag. 14 


1 And 18. | 3 
4 | „ 


«ay 


of VuLd an ä — 9 
2 herefore To 1 &, by the Nature of Proportion. 3 


If either Divided or Diviſor be whole or mixt Num- I 
bers, or if both be mixt Þ umbers, reduce them to Fit | 


proper Fractions. | 
If they are Compound Fractions, value them to 


ſingle ones. © 
If the Fractions are of one 3 


Then caſt off that Denominator, and divide the Ne 2 


| Becauſe Fractions having the have Dena are 


as their Numerators. Cor. 3. Pag. 14. 55 . 


$ CH iu N 


The Quotient of any Quantity divided by a proper 
Fraction is always greater than that Quantity. 
For in dividing by Unit, the Ruotient will be equal to 
the Dividend, _ | 
But a 4% Diviſor gives a greater Quotient. 
Therefore in dividing by a proper Fraction, (that is, 
by leſs than an Unit,) the hn muſt be greater than 


the Dividend. 

Or thus 3)#(= 12 ==, and g is greater than 1. N 
For 1: 55 85 by the Nature of Diviſion. | 
And 1: I : 3 2.4 by Alternation, 

But I > J, Bs 4 5 > Fo 


N 5 > and < are ſigns f gnifying greater and le offers : 


CA 1 "ExamnrPLx * 
Divide 4 z by 3. 


Firſt i invert the Diviſor = and it will be 2 
Then 2042 (= 7% = 15 the Quotient required. | 


* * n 
* N MIS A . | 
A 7 . : 8 5 4 — — — D * 2 N Ji. OE es Es : | 5 — 
b Ws” DI — 3 2 I VEE AIR = N n . io o 2 0 fy av 3 8 Rl 3 2 8 
Es: 8 8 55 234 þ 3 n Fr n N (fy "= IE 2 1 OY ” Ve © NN ELIA Es Bl NF ” 3s; vas 3 Ay Ts <7 
: e e ES; JC eget 6 WE 8 8 e > N r , on oo i oh ne 
l a Pin TOTS . 2 STINS - ET „„ e FTF C 9 
. IE ä 00 Pe EE 3 „ 
2 Fae os DOTS "Bf es 22 8 A Ps. n — 3 — . Inn 2 
P 3 . E. 
N n nen 3 = PING 


JEEP r Lg by) Yo; 


rann I 
Thus 3) +(= 28 2 15 285 "he Quotient required. 


1 F F3 | 0 


544 Of Vorcar FracrTloxs. 


CASE II. Ex AM L E III. 
Divide 435 by 12. „ 


Thus 433 tr z then es inverted, 


And 120 ( 255 — — 32, the required Quotient, as hd 


is evident from oy 2. Ex. 3: in Mu] ltiplication. 


N EXAMPLE IV. 
Divide 96605 by 171. 


Thus 566031 = e f. 


EF — 7 
And 171 order'd —= 
Then 23 70e 574, the . Gore 
s appears from Multplication. 


— 


7 


£ CASE ä EXAMPLE V. 
Divide 77 by J. 


= "Phys == 2 Ds 


= - And . = 11, 1 de. required. dee . 
3 Caſe 3. 5 


E x A M P I E VI. 
Divide 1397; \ by 2 TEL 


Thus 139 78123 1681223. 2255 
121 I2L | 


And 125 9 21 57, the Quotient required. 


eee TV.  Exanuriz VII. 
: 535 Divide 8255 by 47. 


Thus 8253 = — 5x9: = 2426, 8 
5 hen 2 5 — 41 = 175 85 the require Quotient 


: Ex- 


* 


# 


"Of Vorear n 


12 ExameLE VIII. aw. A E 
Divide 26 by. 8 


Thus 165 1 = . WT : 
Then 404A (== 72 = 4s the x. IP Quotient, - 


o V. EX AMY ILE . 
| Divide 42 Tr 4 4 85 


22142. 2 | by 
Thus 42: — 42 42x21 + = = 234, 


21 47 
And 35 = Sa FTE 21+5 * 


7 7 
Then 25). 2223 — = 113, the due Quotient 


„ * - 
Divide 1917 by 721. 


5 Thus = 1 2113 323. nig. ; " if 
. EE Sr e 
| And 74} = D 


— . 


7 
Tben 447621 (Si 17, the required Quotient. 


C48 R VI. Ex AM LER XI. 
Divide 173 by 3. 


| Thus 173 = = x5+3 — 33 


8 . 


iS 5. 
Then 2 78225 23 31 155 the G required, 


8 EXAMPLE E 4 
5 Divide 2943 by 13. 
Thus 2944 = = 29x13 WEL = 22. 8 «2 J 


13 Dl,” 
- Then $$)439 = 45 = 665th, the e N 
„ „ „ Cap 


2 27 
1 5 


Pn, 
= « 
0 az - 
I 5 
-% 
2 N 


"of Veroar Fe. RACTIONS.. 


Cast VII. EXAMPLE XIII. 
: Divide 4 r by 37. 
Thus e 175, the required Quotient. 


= % 


rr XIV. 
| 8 8 Divide $+ by 19. 
Thus IS) i(= = 1 the required Quotient. D 


Cao VIII. Ex A M PI E XV. 
. hee * 174. 


Thus 171 = . 
5 Then 7208015 1755 * Quotient. 


CASE IX. EX AM ILE XVI. 
"Divide 4 Jof 5 by 3. 
Thus J of 5 = 35 — 3. 

And 3H(= THe the required Be 


E x AMY LE XVI. 
5 Divide 5 of Fr and a; _ i 
: | | And 7 = _ hay — 202, 
Then 335705 B72 — = 15585 the Quotient, and ſo 
any compound F raction. 88 „ 


8 4 QUESTION. 
What Number does 6 contain 7 of ? 
Thus 7 inverted is 4 and 1) (A 21. 


For 3: 1: : 6: 21. 
Or 2: 7::6: 21, Anſwer. 


By what has been done, may * cerforth'd all man- 
i of Additions, cee Aultiplications and Divi- 


ſions 


| them, is nothing but to find a Number, which ſhall _ | 


1 Pen ON : PT p enn “e„»„!MD— . 
: F N " 8 8 2 , * 2 2 = N ke * 7 4 5 * " PERF £ ha 7 hh Be E 
* ä 2 TCC 1 e SSF L e 
. I "VaF 26 colt: T 4 9 FEA Si ek 7 2 

x 8 „ x 6 ve gf » 4s 7 5 
; * = 


Of Votcar FRACTIONSs 7 
frons in Fractions. The Reaſon Why I have taken the 
Numbers ſo ſmall in the foregoing Examples, was on 
purpoſe, that I might not perplex the Mind of the Learn» - 4 
er, ſince little familiar Examples are ſufficient, ang 
more proper to enlighten the Underſtanding than larger 


* 


ones. ip To | 
Mlethinks it would not be improper, if we come now 
to put the preceding Rules into Uſe, and explain a little 
the Nature of Fractions in anſwering Queſtions. 25 
But before I begin with Queſtions relating to Propor- 
tion, as in the Rule of Three Direct, c. it will be re- 
quiſite to premiſe the following Propoſition, which will 
be found uſeful in Queſtions of other Kinds. 
PPV) ͤ ͤ XR 125 
| HEN Number is applied to any Quantity, then 
that Quantity doth, or is imagined, to contain 
ſo many equal Quantities of the ſame Kind, as the 
Number applied doth contain Units; ſo that of Guanti- 
ties of one Kind compared together, when the one is 
ſaid to be one Number, the other another Number, the 
expreſſing and naming of the Ratio which is between 


— 


have ſuch Ratio to 1, as of the two Numbers applied 
the greater hath to the leſſer, which in conſideration | 
that the Compariſon required is to 1, if of the Numbers 
applied you divide the greater by the leſſer, the Quoti= . | 
ent will be the Number you deſire, expreſſing the Ratia ̃ĩ⁶ 
demanded ; and is named by ſaying the Number found. 
adding this Word times, if the Quantities compared be 
in the greater Inequality ; but if in the leſſer with this © 
Word under put before, to make Diſtinction of the one 
and the other. „ | 
„ EXT AN PYER. 
3 to 2 is 1x fime. 
For 4 — F To | : 
Alfo 5 to 3 is 1 5 times, 
For 1 =1I ++ 1 77 


* 


F Votcar FRACTIONS. 
And 15 to 4 is 3 4 times. 
„ ES Si 7 |. 
hut 2 to 3 18-under, 1 times. 
And 3 to 5 is under 1 5 times. 
Alſo 3 to 7 is under 2 5 times... 
And 4 to 15 is under 3 A times. 
Moreover 2 to 1 is 2 fimes. 
6 to 2 is 3 times. h | 
12 to 318 4 times. . 
But 1 to 2 is under 2 times. 
2 to 6 is under 3 times. 


3 to 12 is under 4 times, &c. in infinitum. 
Ever in all Things effectually reſpecting what is in- 


tended to be expreſſed, or ſignified by the written 
Figures, Points, Pricks, Lines, Sc. As in this place the 


intent is to ſhew, that of two Quantities, or Numbers 


of one Kind compared in the greater Inequality, the An- 
tecedent doth contain the Confequent, as the Ratio doth 


. expreſs; and in the leffer Inequality, that the Antece- MW 


dent is contained in ti Conſequent, as the Ratio doth 
Sine Likewiſe again, when 4 Quantities given of one 
ind are proportional, as the Ratio between the firſt and 


the ſecond, is one and the ſame that is between the 


third and the fourth; ſo the Ratio between the firſt and 
the third, of the ſame Quantities ſo given is one and the 
- fame that is between the ſecond and the fourth. Fur- 
ther, that that Ratio which is between the Quantities of 
one Kind compared together, the fame Ratio is between 
the Part or Parts of the ſame Antecedent, and the like 


Fart or Parts of the ſame. Conſequent L 


PFF! ĩͤ es en > 


Sn. 1 


3 
FR: 


PROPOSITION N 118 ; 


The RuLsy or Tunzz Direct. | 1 
PR 6's L E 18 0 1 


25 RE E Numbers being given to ford a fourth. 1 
The Rule is the ſame as in whole Want 2 


. EXAMPLE x: | 
If the + of a Yard coſt 31. what wills 3 Yard colt. 
Thus, if 3: F335: 4: 


For XA = 157 — 521 
And 4) 0 3 82 104. 2 Fo 


* Fry 6 wy * Q q X 5 . 7 Gab 2257 a 2 
e ee e RE IT IRS Pe. 
Ty 3 . n 


15 1 


— -- „ 


"MERA M P 1. = IE. 
I 2 buy # Yard, hat will 51 buy ? 2 _ 
| Thus 5 : er 1 25 3 1 2 +. 
For 5 FXT = 56: „ 


ar 


5: PE . 285 


E x A M f L E . W 1 et 
If 23 of Hogſhead of Wine coſt 314 355 what vin; 5 
Hogſhead colt ? 


1 — 314 27 3218. ; 3 OMA 
wah 314 = 3 2743 1 un a | 


And =3x53 — L300. — ah wu 
Then eee 55 64 42 111 > 
** 


9 
8 * 


2 —_ TA * 3 * * * MO ST I” IEP ws nnn ̃ ant dS dhe p * * 
r AC | g n 7 1 "6. 4 r OO” 
2:4 58 * A . p whe. s 3 
** . % 
j 3 C l : x Re 
4 . 2 — * 5 


60 wh Vor AR FRACTIONS.” 


* 


- $5 n . 
13 3 of 4 require 5, what will ; of 1 x require. 
If3of}:5::40f i 73. 8 85 
# | . 
* And 4 of ff 78 = 1 . | 5 
n m. 


18 And 50480 = 75, Anſwer. 


8 EXAMPLE VL | 
1 3 of „ en what will 
25 require? 
If 3 of 3 and 3 Ix of 7; of 5 and * 22 25 29443855 5 
IS Firſt $of = =. hag. 


= Ad} =D 8 

* $i Es Then alſo 7 f of 1 of S = So = 131. 

And Ante int. 
ee, ee 


Now the Terms being order'd according to the pre- 
eee faces will Nand Utus : | 


* 3 89 #* 25 * 21626 
IT F9& ©: >T © 9 7595 6* 
W 
And 0 = 33556 = 2933055 © 


792 


Ex AMP L E VII. 


If 4 and 4 of } require 239, what will ; of 5 and! 
require? i 
1 3 Thus 4 of 3 = 32. 


3 And Ir 2e 27+29 = 


: Alſo 231.2 "ooo Bt =; . 


r 


And 8143 — 24+126 


* = ow - " > 
R " es by 6 Ss \P* © Fr 9 4 g n N 4 4 * 
oo. ls e — K att 9a. * n 1 n + 
8 22 . REP * Po. * 7” * 9 5 pee; * — N L « Obs A 4 
L 9 > . wi on AF N DE * * * * » 
a 2 . * 1 9 7 5 
- 2 8 2 


"of Vorcar Paaorous, , 
Then 2 : Fr a : 2348848. 1 4 


| M | "3.89 2X75 = ö 
1 Z And 2 0 8 £29999 = RU 

= T here is another Method whereby the Rule of -Thres | 
W Dire&t may be performed in Vulgar Fractions, and in 
W my Opinion is much neater, which 3 is Fo performed 
"1 y aa Is this Rule. 3 FS, ; 


RULE 


=_— The V umerator of the firft Term 2 plied into thy De- 
vominator of the ſerond and third, the Product is a new 
Denominator; and the Denominator of the firſt Term mul. 
plied into the Numerator of the ſecond and third, the 
Product is a new Numerator ; which new Fraction i 15 the 
A. ſiuer, it being a fourth Proportional. „„ 

2 An Example or two will render this familiar. 


n „ 
11 5 Yard coſt 81. what will the 5 of a Vard coft. 


e rt. 2d. 3d. 4th. 
For IE 32218 Beige 8 
And 8x1x1= 8 a Numerator (= x: 


_—_ 


1 E II. wy 
If 31. buy 5 Yard, what will +3 
| Thus 3 : 4 :: 5 : 1%. 
| For 2x8x7 =112'Denominator- ' 
And 9X INSANE Nuderntns | : 


EXAMPLE II. 
If 8: 4.35 r 5 · 
For 5X7XU = 385 Denominator. 
9X 3X3 = 81 Numerator. 
Then! 33 5 is the Anfwer, or Ath Proportional. 
As is manifeſt from the 1ſt 5 2h and 34. Examplesof | 


bet Fee 77 
VVV 4 Ot. 


. 


of Fizoan FRACTIONS, | 


4 Collection of Queſtions promiſcunſy er, ex- 1 
erelſing the preceding Rules, — 


4%; ho QUESTION I. 
. 1 
* 1 2 Then 8 6 8 
1 3 

857 0 0 


33 2 6 Anſwer, 


8 


— 


QUEST! ON II. 
Wut io the in of 2341 | 
8 8 S. d. . 
Thus 1 44 | "= 
* TY 1 
5 QUESTION '' REP 
What Quantity is that from which if I take 35, the 
| Remainder all be 24 ? 
Thus 33 = 222 = 212 x4 
And 23 E 45 8 
„Then 141 3 512 the Anſwer. 
dor. 
3 For from 5 I= take 312 14. 
Tu —4= ==>; Ry 
3 2 | w £ | . Cx. 


5 2 * = a N r . 9 2 2 3 2 K A 85 
> WA * Fa Pax TP. a” 2 1 Te n $77 
* 
- is * - 7 
8 4 - 
ny 2 


of pops, Fa cen TIONS, 


CE: ASS TroOn mw. 7 4 
What Quantity is that, to.which if I add the 8 
ſhall be 58 7 35 un 


Thus from 1 t n AM 
Take 15 045 = ts. e 1 


That ib = 2253 — 73 =1 * Ank 
* — 27 * 5 1 
*GVESTION: v:;. .- £8 
A Merchant has Ts and ot + of a Ship; wer Partis = 
that of the Whole ? | 2 


Thus 4 of i= * and 11 — e 1 10. | 


QUESTION 1 5 


'A Merchant has 5 of 3, and r of F of the Stave of 
the Cargo of a Ship ; ; "what Part is that of the . 15 


3 783 ee „ 


1320 


* 


Qa EST 1 0 N_ VIL 

What is + the Difference bent the Sum of 4b, bo | 

- and an Unit ? ; = 3 
Thus 2X 3X4==24 R bh. = 


—_ 


Ix 3x4=12 Numerator. _ 

*  Ix2x4= 8 a-Numerator. by 
 Ix2x3= 6 a Numerator. 5 

That is — = =H=rvs a7 


he . 
Then 172—1 = JE the Andwer, 5 . 


* . 
* . W 
N 1 2 : 
. 2 , A . | * — 4 | 0 a 2 xk 
; Fay 8 f > Fs SR 
— * * bs 
2 LE : 


64 of Fords FRAcTiONs.” 


 QVESTION vm. 

A certain Merchant having + of a Ship, ſells 3 of Ws W 

Shave for 240/;. what is the e whole Ship worth ? 

Thus 4 of 1 = Then 9 : 20 240533 a 
Anſwer 5330 l. 


= Q E 8 T 10 N. 1x | 
- A Father dying left his Son a certain Portion, of 
Which he ſpent 4, of the Reſt he ſpent , and then he 
had 8001; har was the Portion! EY 
Thus I—z=+> and 1 of 1 ; then 1—3 = 
Then 3: 8 :: 800 : * —. » 
Anſwer 21 2235 3. | ICY ROT 


QUESTION X. 


1 younger Brother received 410 J. which was 4 of 3 
. his elder Brother's Portion ; ; now 3+ times his elder 


ff 


3 : Brothers Portion was 14+ of his Father's Eſtate ; what 


was the Father's Eſtate? 


Thus 3 of 5 3 222. Then ad: 410: 7 4 | 
(> that is, as the Numerator of the Fraction is to its Deno- 


= minator, ſo is ys to the elder Brother. s Portion =820. 


: 


820 


x2+1 
=, an ga 2870 


Then 341 = 
=1 _ (or 9 0 $) of the Father s Eftate. 
That is, 4=x 8 oο.w¾Ia.! I ; times 2870 
430 51. che F ather's Eſtate. . 
Seeing the elder Brother's Portion 820, and as it 
1 likewiſe 1+ of the Father's Eſtate, it will be 
143 41 Brother s Portion : Father' 8 Eftate, 


8 QUESTION SE 
What Part of 34. is f of 241. | | | 
"Thus 275:: 3:5. 1 

Foe * INES 5» and = #Arfiver. 


: 


: * 5 
- 2 * 
; : 
. 2 
* - 
. 


* 


av E $T 10 Naxn... 9 


— * 


What Money i is that in Proportion to 205. a8 5 is ; to 13% 


Thus 137: 20 :: 35 747. 5 1 "1 I 


= . 
For 20%5= 100, and ger cs 1 4 3 1 


or 75 o <= 


_—_— 


DECIMAL FRACTIONS. 


— — 
. 


DEFINITION. 


3 


: 0 unit may be imagined to be di vide equal- 


5 02 — 


2 into 10 Parts, and each of thoſe into 10 
© E WM more ; ſo that, by a continual Decimal Sub- 
68 Þ diviſion, the Unit may be ſuppoſed to be di- 
RRP; vided into 10, 100, 1000, &C. equal n, | 
_talled xoth, Tooth, .1000th Parts of an Unit. 


And as Integers increaſe from Unit, towards the left 
= in a tenfold Proportion, ſo that a Figure in any 
is ten times as many in the next Place below it, 


and but a teh Part of what it ſignifies in the next Place 
- above it; therefore as the 1ſt, 2d, zd, &c. Place oo 


that of Cuits is Tens, ae Thou ſands, &c. 8 
the Iſt, 3d, &c. Place below that of — is | 
Tenths, Haare Thouſandths, &c. decreaſing in a 


ſubdecuple 3 as is evident from the following 
Table. 


. Intege rs b 58 Parts N 
Y * cat 1 2 — . 5 : 


24. 6 Þ 7” 
— 822 2 2 2 
2 VE ESD Y SY E 
„„ 3s ng 4 8 8 8 
3 8 8 2 2 23288 288 
3 388 38 8 8 838 8 8 8 3 
HFH FabbxEz 
0 1 23 14 6. 


_Now 


* 2 of 5 2 cc 52 " OW n l 
* oF 27 9 > pt * A * ö ö > * 7% <TD * 2 * r 
N N > ES er , 33 3 A 2 1 & + ä 
3 N WOT 5 4. ONS 1 1 . 8 225 * 
\ — 883 1 > — x © 4p Fong * es . * 2 
* 4 8 
q * * 
- 5 4 


of Decent de iel. 67 

"Now becauſe the Denominators of Decimal F raRtions- 
differ only in the Number of Places, and not in the 

Figures, they being always an Unit with Cyphers, they 4 | 

may be expreſſed without their Denominators, with a 

Point prefixed z thus 18 is expreſſed decimally 6, and 

. + is decimally expreſs'd .35, alſo £5 is expreſs d thus 

. 254, where e this 25115 ) diſtinguiſhes them from 4 

7 whole Numbers. | I 


gs „ + CE. oe Tas. = 
Thus 5 25 f seule 95 25 Hundredths, © =p 
7... e 175 W 17 


COROLLARY. 


As 88 ſet on the right Hand of 3 Fay: in- : 


creaſe the Value of them decimally, as 5, 50, 500, S. 
| when ſet on the left Hand of Decimal Fractions, they 4 
' decreaſe the Value decimally, as .5, .05, »005, fc. | 
But ſet on the left Hand of Integers, or- Fs the gh 
© Hand of Decimal Fractions, they ſignify nothin 
only to fill up void Places. Thus ns. is bur 5 e 
| . is but 5 Units. 


SCHOLIU M Wh 

8 I, 2, 3, &c. Cyphers, before a Decimal, 5 1 

vance it ſo many Places forward, whereby it is made 10, } 
N . Sc , times leſs. Thus; : 

25 + -"- Gas Hundredths, 


g ---© T6 25 T houſandths, 
e e 9525 Sgnifie 25 757 - Thou andths, > $ _— 
_-O002TS 2 : Hundred Gian, 0 
Therefore, a F igure in 6 it, 2 d, Sc. 1 1 
Place, is Y, Too, 1000, Cc. times | than if it were | 

an Integer. 9 323 1 
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forward makes it ten Times leſs than it was before. For 

= 5 is hve hundredth” Parts of an Integer, but. 50 is no 

more than five tenth Parts of an Integer. Likewiſe 
3 
„ 


l have been as clear as poſſible in exp dlaining the No- 
* tation of theſe Decimals, becauſe of their vaſt xtenſive- 
neſs, and the great Facility they bring with their Prac- 
| tice in ſeveral Operations, not only in Arithmetic, but 
in moſt other Parts of the Mathematics. 
For arithmetical Operations may be perform d vaſtl x 
ſiooner by Decimal Fractions than by Vulgar Fractions, 


| - becauſe the Denominators being omitted, the Rules of 


Addition, Subtraction, "Multiplication and Diviſion are 
performed as in whole Numbers, Regard being had to 
” «the Pointing, which is ve . Vet, I — 
| "theſe, Operations will not come out exactly true 
but you may come as near the Truth as poffible, 1 
3 bringing out more Figures. . 
Neiomontanus was the firſt that uſed Decimal Frac- 
"Gone in the Conſtruction of the Tables of * about 
2 D. 1464. 4 | 


1 PROPOSITION ** 
5 20. reduce . Fractions into Decimals. 


R U L E. : 
To the Numerator add as many Cyphers as you would 
have Decimal Places; then Avid“ it by the Denominator, 
and the Quotient (if there be no Remainder) will be a De- | 
cimal equrvalent to the Vulgar Fraction given, 
But when there is 4 Remainder, you may, by 2 
nmuore Cyphers, n 7 as to bring the you nearly 


equal. 


| EXAMPLE " 
This age = 5, we 4:s: * I. Oo: OY 
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"> #8 =-53 for 2 : T:: parts 


3 * 3 1 II. 3 
22 2 753 for 4 : 35 1 00 55. 


8 EXAMPLE IV. LY 0 

; — 2:000000 &c, 285714 =+ nearly, not wink 2 
roses Fart of an Unit. For 7 92 : 1.000000 & c. 
6 2857 14 &c. 3 = 


EXAMPLE v. 1 
. cc. | | 
15 — 0 g — 78947 &c. 


EXAMPLE VE - * 


I 1.00000 


v5 25 "IE nir 3 


Note, That becauſe I annex five Cyphers.to 1 the giv Numeritory 
(as I intended to have five Places of Decimals) and there ariſe but four 
Figures in the Quotienty, I muſt ſupply ſuch Deſect by prefixing as many 

Cyphers on the left Hand of the Art + Figure in the Quotient as there want 
Places; as in the preceding 2, where the Quote conſiſted but of 4+ 


Places, here I annex a Cypher on the left Hand of 3, the firſt Figure in 
the 3 and then it becomes ,03125 the true Decimal required. 


E x A M I E VI 
Reduce 3 3 of + into a Decimal F „ | 


Thus 3 of f = =. then 42 =. 5. 


Ex AMPLE VIII. 
Reduce; 5 and 3 ; of 7 into a Decimal F ration, 


Thus } of f f and 4 +1 = ELL = 456 . r 
Then 217. 229222 8% = — 885714 &c. 5 ä b t 


And ſo any Compound Fraction may be W into 
a Decimal one, by reducing it into a ſingle nn a0 
ing to the Rules of Reduction. 
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„ : c Decnuar, FRACTIONS; | 
2 O R . | 
| Theſe being underſtood, it will be no difficult Thing 


to find the Decimal Parts, anſwerable to any known 


Part or Parts of Coins, Weights, Meaſures, &c. if you 
F reduce firſt the given Parts of Coins, Weights, Meaſures, 
Ke. into a Vulgar Fraction, whoſe Denominator is the 
| Number of thoſe known Parts contained in the Integer, 
and the given Parts its Numerator. An Example or two 
wil I hope, 6 5 N 


Ex AMY LE I. 


What is the Decimal of 65. 84? 


Thus 65. 8d. = god. and 205. = 240d. Then? 20 | 
=7 the required Vulgar Fraction ; therefore 22 — * 


4 Sa e E x A M P I. E > SERA 
"What is the Decimal . wal 
18 8 III. 
Mi . What is the Decimal of 16s. 7417 
9 OY 74 .. n, and 960 Farthings 


. 


Then 228 118; therefore þ e = 812 ec 


— 


Ex AM L E IV. 
What is the Decimal of 195. 1 114. 2? | 
It is evident at Sight that 19s. 11d. 4 wants but one 
- Farthing of a Pound (960,) and therefore it will be 288 
the Fraction; then 21 85 d Be — — 998957 &c. $3 


„„ 8 | 
What ! is the Decimal of 29 6 Ib. 8 
* eight, when the Integer' is one Hundred Wight : _ 


Thus 


® 4 


* 2 4 &* + ,, . 9 3 n * * — be”. 7 WT "ea ROS, A* PF We * 9 * " N "= 
— * 2 — 3 . . | 1 


2 


of Dremel. Faacrtons: 


Thus. 1C.==1121b, and 17 + 2616, =110. cent : | 
Sine Therefore — 2 &c. che he 7 
8 Decimal. 74 = *- 3 


EAA MIR VL. w 

What is the Decimal of 55 C. 175 WA ; the In . 
being a Tun Weight? + , 
Thus 2240ʃb. =a Tun Weight, od 50. 1 ur. 11345 
= 59976. then 22; is the required Vulgar Fraction 3 4 
and therefore 2222298 — -2674, &c. . Dea: 
cimal. 5 CEL __ 
7 1 Vn. 1 

What i is the Decimal of 74. 3, oneShilling. being Integer? 4 
Firſt 74. is 7s of a Shilling, and er . 
But ft = WED . 9 1 g 
Then . 64583 ac. the required Decimal, 


Note, If the Integer had been one foot inſtead of 74. i co * $ 1 
foot, the Concluſion being the . | £ 


ia Uh he 


* 
© 


RS too St VIIL +1 boys 
What is the Decal of apes) IT pw. oy the Tae 
ger being. 1b? 8 I 
_ Thus 5. 11 pw. 16gr, =. 2680gr. and 1 4 
5750 ęr. then 3738 - 3 
| And 5 2220922 = =-46527 &c. A | 


s C- H O IL. I. Un . = 
From what has been ſaid may Decimal Tables 10 1 

made for any Number; but I ſhall — in this place 
trouble the Reader with them, but on ſhew ho — : 
: — 4 make a for his Uſe, by a Gn 2 
"6 Ex AMP L E R. e 
What i is the Decimal of 195, a Pound vein 6 4 


Here I _— that it i 185 then 285 . the 


"If 


© Of rental FRAcTtONs: 


18 e hence the Decimal of 18 = 3. . 
dere 85 17 * · 85 
n · 8 16 8 
1 es, 125 2 75 

14 F 142 
6s 13 ˙ 65 
2 6 12 == 8 
ir 15 = =:55 II =-55 

$0 32 ==> =+55 - 10 . 5 
r 9=45. 

| | ” = 720 = 4 D = 4 
7 235 7=+35 
. D 3 8843 
„ 2 25 32 25 

$ . = 3 =- 4 · z 

3 = 15 ee 

2 2 = 1 „ 2 = 1 
1 * = 05 133 1. . 5 

| Aud d by this Method may any other Table be made. 


3333 Ss C HOL IU M. 
| Thx obſFfved when a Fraction is reduced to the ſmall-' 
= oft Terms ; z that if its Denominator be compounded on- 
p of the prime Numbers 2 and 5 (the Components of 
we ry the Decimal of that Fraction will be Determined. 
ut if the Denominator be compounded of any other 
prime Numbers, it will be Indetermined ; and the ſame 
Figures will return again in Order, and continue to cir- 
culate, either by one Figure, or by two, three, &c. Fi- 
gures, tho never by more than the Number of Units i in 
the Denominator leſs 1. 
For the Remainder being 3 les 550 the Divifor, : 
-- therefore may be any Number leſs by 1 than it. . 
But in ſo many Operations, at moſt, as there are 
Dnits in ”m n one ” * Reminder . re- 
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of Benn Fu RACT tous. EO TP ; 4 
Therefore, the ſame Figure in the Quotient muſt alſos 
return, and ſo FAT hey the Circulation. - 0 


To find the Number of the rirculating Fi "IG? | 

The moſt accurate and incomparable Mr * gives 
' theſe Obſervations. + 

x. Divide the Denominator by 2 and 1 as often as 

ſible; if it come to be qq, » 9999, &c, or an 

2 Part of ſuch 44 = 8 compound 

ed of 2 or 5, and ſuch aliquot Part; then the Number 
of the circulating Figures will be equal to ſo many Fi- 
gures of 9, as there are in the Number found. 

2. If one of the prime Numbers compounding the De- 
nominator (excluding thoſe of 2 and 5) be not an aligust 
Part of the other; then the Number of the circulating 
Figures will be equal to the Product of them e 
by thoſe compounding Prime Numbers. - 

3. And when the Denominator is compounded of 2, 
or 5, or any Power of them; then the circulating Fi- 
gures begin at ſuch a Place of Decimals, as is denoted . 1: 
by the Index of 2 or 35 aſſumed i in that compoſition, 


more I. SS 


PROPOSITION: 


O find the Value of a Decimal Fraction. , 
| This is but converſe of the former, and Sites! 2 
fore the Rule for finding the true Value of a Decimal is - 
grounded upon the fame Reaſon, as Liat for turning a2 


N umber into a Decimal. 1 
For it will hold, as the Decimal ee e is to A 

its Numerator, ſo are the Parts of the next inferior De- a 

nominator to the Numerator or Number of ſuch Parts 


contained i in the Decimal. And hence comes ths. 


R VOSET 


Multiply your given Decimal by the Parts of as next. 
inferior Denominator that is equal to the Integer, the De- Y 2 
cimal gives the Part thereaf; ard if there be any Rene er, 


by the. next ae, Damn atio Se. 14 all i £5 done. 
| 85 ; This 


5 0 4 
. + 

- 
w= 


f — 


"of. 8 85 Faaeriens. | 


* This will be rendered very familiar by an Example 2 


the 
8 Ex AMP LE I. 


BW | What is the Value of 95 of a Pound? 
| r N20 19-005. Anſwer 19 


1 ExXamMPLE IL 2 
What is the Value of. 125 of a Pound ? 


Thus 125X20=2: 500, Soo Anſwer 25. 64 


EXAMPLE III. 
What is the Value of 8546 of a Pound? 2 


Thus . 854620217. 0920, OO 221. 104. 
So 09 _ Io. 8540; * ſo of any other. 


- 
< 


ExxAM TIE IV. 
What is the Value of. 54301 of a Tun Weight! Do 
Thus -54361 x20=10.87220, 87220x4= 3.48880 
x28=13-68640, . 6864 x 10 10. 9824. T 
* 39 131h. Iodr. 1 5 


EXAMPLE V. 
What i is the Value of . 9434 of an Ounce Troy k ? 
= Thus .9434x20=18.8680x24=20.832. 
80 . Tt anig dn _ LEE 
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| . i 1 2 
* 4 \ - D D 1 * FT * 1 O N. 
| *. ax „ J 
0 k "= g a ö 
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PROPOSITION LI.” 3 
To add Decimal FraQtions. ' . 5M 


R U LE. 


Whether the Numbers given be pure or mixed Decimal, 
er ſome of them whole Numbers, write them down under 
one another, in ſuch order, that the decimal Points on-the 
| left fland all in a line, or under one another; and the Vi- 
” gures all in diſtinct Columns, in order as they are removed 
from the Point either on the Right or Left: Then, be- 2 
ginning at the Column on the right Hand, add the Figures _ 
in every Column together, juſt as you do in whole Numbers, - 
ws a. Point in the S um under the Piiits of the = ven 


— 


4 Ex AMPLE * 3 
4. | By FA 85 8 | 1 
3 3747: x96 123 
6.8 5 8 | 
F Kt ö 
1 — 8 „ 


SUBTRACTION. 


—_— 
* 


* 


FROrOSITION Iu 
Te fubtraft Decimal FraQions. 


HIS is to be done in the fame way as Subtraction 
in whole Numbers, only obſerve that you place 
every Figure under that of the like Name as Addition, 
then — et ; 
EXAMPLES. 

From 496 eke 851 


From 584 164 | 496.000 
Take 396.896 Thus 851 
Remains _— ==: "95-149 | 
From 851 take 9849 oy 2 152 
Thus 851. From 681.01 
: 70. -0849 - Take 96.461 
Remains O-OISI 5 Remains 84. 549 
From 81. 013 — Froms 11.1101 
Take 29.049838 Take 9.999999 
Remains 2.86333 Remains I. IIo for 


PROPOSITION. II. 
MULTIPLICATION: 


: Decimal Praftions "48 4, 


„ — 3 


25 | R U L E. 
| Ian, the Fattors as if all were FOES. : "ag {tbe 

a Decimals in the Product muſt be equal to the Sum 
of thoſe in both Fattors ; 3 if they a are not, prefix Cypbers ts ³⁵ 


upply the D 
+ or the 13 of ch Fig ure in the Product muſt be 


equal to the Sum of the Indices of the N and IF 
, Multiglying Figures. h 
„ Mult. 3-52 by 4. 35 12 Produ i is I 5•1 36. 1 


i For ebe 188 K 88 15. 136. * 


4-3 te 
Alſo . 01 3 mult. by. oog, gives .000065- 5. 
For Lose —— erer 8 .69006 5. 
'S. 0.8.0. IL i 


When a decimal or mixt Number is to be multiplied 
by 10, 100, I000, T0000, &C. *T15 only removing the 
ſeparating Point in the Multiplicand fa many Places to- 
wards ihe new Hand, as there are Cyphers in the A 


Na 
$M 
2 by Ton 
10000 - 
„ | Ex AM L E II. 
Mult. K 546 Malt. 54197 
By 8.92 „ 


4 Product 2 83032 Product 244: 97044 


* 


- i 2 ; 


78 of Dacia! Fx acr tons. 


= Exanyie III. "EXAMPLE IV. 
Mult. © 2349 Mult. 154372 
e458 
Froduẽt 2172 Product :0333078496- 

EXAMPLE „„ EAM IL E VI. 
= - Mult. 05468 Male. ._- 54198 
=. By 8541 1 2 


Product -0002958188 Product -0293530308 


S C H O l. 1 U M. 


In Multiplication, if it were required to find only an 
N Part of the Product; 
. Write the Unit's Place of the Multi Sher under that 
| Place of the Multiplicand, whoſe Place you intend to keep in 
that Product, then invert the Order of all the other Fi- 
| gures, that is, write them in a contrary way. 
3 2. Then in multiplying, always begin at that Figure in 
- the Multiplicand which ſtands over the Figures you are then 
multiplying withal, and ſet down the firft Fi gure of each 
particular Product, directly one under another. 
3. A due Regard muſt be had to the Increaſe, ariſing 
=— from the Figure on the right Hand of that Figure in ſe 
=  Multiplicand, which you begin to multiply « at. | 


470 EXANTLES. 
| Mult. 9. 58 by 3. 8. 


Thus 9.58 5 9. 58 Common 
Inverted 86. 56.3 „„ 2... 2 
| 2874 Prod. 34-9670 
374 5 8 
: „ 
: 34-96 
Mul | 


Pp K 1 6 a Fo 
= 1 „ * e , 2 0 
9 R WWW ? * 
740 K 1 * 1 4 3 * 

* 
v 


| Ta 


Malt. 846.938 by 69. 239. 
e 9838 
Inverted | - 939-96 -. 
5 5081628 


762245 
2 : 


| of Theta: FaacTIONs 2 


5 9 


Decimalꝭ. 
pe Thus 2 141592 
Inverted 8347.25 

18570795 

C 9. 

. e 


Product — 


Muttiph 3: 141592 2 by 52 TRE for four Places of I 


Multiply .2 36564 <64 by 743 52 34, | for fx, fire, four 


Figures of the 


>, : Product .I7OITI 5 


8 —4 

& * Be 

_— ,— = 

FE: *Y 
I * 2345 - vg 
« : 1 
4 , 5 

- 7 

£ . * 4 

. ; 
5 £ 1 
q 

— 


- 
2 


x 2 WIEN; A 3 > 2p "1 a , F N 
p * « 
a 1 * k 
o * * = 2 4 . % _ 
7 _ 


80 8 07 Dein ar bine rio. 


234564 e ee, 
Inverted 432527. 2 42222. 


10421 1642 
469 47 
117 — 


| 4 N Product 1701 
Product . 17011 | = 


| Multiply 1042268672 by 461799388 for four De- 


Trahus 1042268672 
| | 3 


108453737 
"62530720 


1042268 
729587 
9383 
9379 
312 
Is 


=_ Produdt a 5 r 
Mat 419 3 by 6375 for the Integer only. i 


=. 419.3 
_ - f 823559 . 


A 
F 13 
| | 18S - | 


; . ö R n 2 © 8 * 4 5 * 2 } = Ng 

: SE > 8 8 L - s % 25" * 
* Fs . ** 1 Ps; * " 2 wh 

N * 


| WE 1 
| 798. 06285 e 
45.872 

55864 

r . 

62679 


The Reaſon of this Contrattion is obvious. 


A 


dud i is the Sum of the Indices of the Factors. 


For the Index of the r:ght-hand Figure of any Pro f 


And by inverting the Poſition of the Figures (as the 5 


Rule directs) the Sums of the Indices - of each corre- 
ſponding Place in the Factors will be equal among them- 
elves, 250 thercfofe equal to the Index of the 1 
band Place of the Product required. 

But Producis, whoſe * are equal, belong - to the 
fame Place ; therefore muſt be ſet under each or: ier, and 
their Sum muſt be the Product required. 

Theſe Contractions are of great Uſe and F acility in 


multiplying large Numbers by one another, alſo. in re- 


ſolving adfected Equations, or the calculating Problems in 
. Trigonometry by the natural Sines and Tangents, SC 
and i ina vaſt wier of other Branches of Mathematics. 


- 


| Of 8 FxacTrIons. 55 81 b 1 
In the Product of 798.0625 by 78. 54 for the N 1 


3 


OY 


8 W Fog l N e N 2 
| PROPOSITION Iv. 


D I V 1 8 1- 9 N 
5 Of Decimal Pragtions | 


1 a — — 


— 


N 


RULE. 


D DE as i if all were Integers (annexing Cypher te 

e e 8 if need be;) And | 
Tet the firft "Figure in the Quotient be of the ſane Name 
(i. e. have the ſame Index) with that Figure of the Divi- 
dend, which ſtands (or ts Tqpagin'd to fland ) oder the Unit 


BM Place of the Diviſor. 


_ For the Index of each Figure i in the Quotient muſt be 
3 — to the Index of the divided Figure, leſs by the 
Index of the dividing Figure: 

Or t', Decimal Places in the Diviſor and Quotient muſt 
be equal to thoſe in the Dividend; if they are not, Prefix | 
0 . ta the Quotient to ſupply the Defee. 

For the Dividend is equal to the Product of the Diviſor 
and Quotient; but both Factors contain as many Deci- 
mal Places; as the Product does : | 

Therefore, what Decimal Places are in the > Dividead 8 


moese Win in the Diviſor, mult be ſupplied 1 the Quo- 


tient. 
Thus. 0416 divided 95 26 gow 16 in the Quotient. 
For J 42h 805 18 < 660." ,- 16, 
2 100090 — © © Q.Q —_— 


3 nr 

If the Diviſor be greater, or have more Decimal Places, 
than the Dividend; then by annexing Cyphers to the 
Dividend, the Quotient may be had to any accuracy. 


Iuhus . 25) .07864-00(. 31456. 


eo n. 
3 r when there is a Remainder after Diviſion, | 
_ - - (ho 8 


* en 
| 8 * 8 8 Sth 
* 1 erated 7 wn Yo” mY * of AS * * 7 — 5 F - 
c 3 _ TR n p * — A * 9 1 . __ 8 
* . X at Stu 4 , 3 * = 2 4 r > Fl * 
2 * V * 5 ENT X 2 2 * : 2 7 
. ö R GI? Ly 4 2 


"of TR SA aaa 
(tho⸗ neither Dividend or Diviſor conſiſt of any Dogs 


mals) it is but — Cyphers to * te, and vm 
ceed to any Exactne _ 


s c R OL 1 U m. 


* 


Wu a decimal or mixed Number is to be divided by 45 


an Unit with Cyphers, it is but removing the Point, or 
Comma, in the Dividend, ſo many Places further to- 


wards the left Hand, as there are Cyphers annexed to the_ 


Unit, prefixing Cyphers to wh N LIE as, 1 


tancy, if need de, 
Thus, 


468.3, divided by 


8 C H O L I UN 


In dividing by an infinite Number, the Diviſion may 


oftentimes be very uſually contracted, by 
Taking as many of the left-hand: Fi igures of the Di- 


viſor, as you think convenient, for the firſt Diviſor, by 


which divide the given Number, and- omit one Figure af 
the Diviſor at each following Operation. . 


F 


 46876)9876403217(210692: Ou 


468. 76)987640321 7:00(21069210-7 e. 


Here, by adding as many Cyphers to the Dividend as 


are Decimals in the Diviſor, the Quotient will be whole 


Numbers, and if any Wee 4 Cypbends the coſe 


are Decimals. 
48760987540 3277. ooooo{2106921073 10 Ke. As 


Here I annex 5 Cyphers, as are the Decimals in che 
Diviſor, and the Quotient is Whole Numbers; if any 


. 
3 1 * 
5 


W by adding . the reſt are Decimals. — 9 


1 1 


* 


* T 
R & 
4 te! — ; 
a 1 W ** * 
FE» * 8. 7 4 


b . N 1 
* 3 4 a ” 
* o x 
4 J $ Ds. 
+. —_— 
* ©. 
6 Irs 12 
. = 
>. * 5 
* 4 


— 4H 


EF: or 2 * 
N 4 | * 
oy <0 * % F 
4 ** * * 290 n 
FF ²˙ ä ͤ 
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þ 44 of Deficit FRACTIONS. Fg M 


og 
£2 : 


e — 7 — 
s 


hs ES, 
{ 7 2 
| d. OOO 
* 4 * + a 
7 * P * * 1 2 
x * + . o 


9 nn F 9 9 
9 ; 
* 1 * 


; 468. 16)98764-03217(210.692 
-46876)g8.76409217(210.692 
46876)-9876403217(.0000210692 
468. 76). 987640321 70 00210692 
46876). 987640321 712. 10692 


I ſhall conclude Diviſion with inſerting only 3 few 
more Examples, wherein are contained all the Varieties 


de can happen | in Diviſſon of n 85 


246) 160. 8840654 
246)16.0884(.0654 
2:46) 1608.84(654 | 
2.46) 16.884654 
; 2.46) 160884. 0654 5 8 
| 0246) 160. 8840(6540 | Wt de > © 
.0246).160884(6. 54 | 


PROPOSITION V. Wy 
10 reduce a Decimal into a Common. F radtion. 


"2D LE 


Multi pl e of the Decimal by the Denoni- 
nator of the Common Fraction. 


Thus .875 of a Pound is 175. 102 | 
ED For 1000 : N 6. /, Fb. . 
174590 e 

3 And 10 : 35 +: 12d. : 6d. 
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07 Drentar FracTions. | : 


2 /PROPOSTTION YL "mM i 
T! find a Mutiplier that my 1 the ſame as a given 2 1 
Diviſor. 23 


— £ 


Tf the Diviſor be an Tarts _ it a Do 
and 1 the Numerator of that F raction ur be. the . 


plier ans. 
* N Or 1 


* : ” 


. n. 7 '- 
| 1 the Divi io be a Fraftion, + WE 
Its reverſe Fraction ſhall be the Multiplier bien 1 


rar Hue v. or MB Axx. . ; 


-- Hence, Diviſor given: 1: : 1: : Multiplier ad, , 
And by finding a Factor, when a Diviſor is given; or a Divifor, when 2080 
Factor is given; one may advantageouſly contract ſeveral tedious O 3 
tions in Arithmetic, and find variety of excellent uſeful Rules forEaſe and 8 


Expedition in Common and Practical AccomPpts. 
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* Number multiplied into oitſelfis fai to 5 9 
ed; or the Square of that Number; e 4X4 
216, the Square of 4, or A ſquared. Alſo the Square 
of 12 is 144, for I2X12=144- · 


When a Number is given to be extracted for the 
1 852 28 Sir Iſaac Newton gives this 


RULE.. 


Len it be fir/t noted (ſays he) with Points in every other 
Place, beginning from Unity ; then write dawn at a Fi- 

gure for the Quotient, or Rect, whoſe Square fall be equal 
to, or neareſt leſs than the Figure or Figures io the fir 

Point. And then ſubtracting that Square, the other Fi- 
gures of the Root will be found one by one, by dividing the 
Remainger by the Double of the, Root, as far as extracted, 
and each Time taking from that Remainder the Square of 
EF the Figure that laſt came out, and the Decuple of the * 
4 faid . 3 by that Diviſor. 5 


| EXAMPLES: 
Extract the Square Root of 219024. 
Thus 219944{468 the Root. 
Gr 2 8 


86050 
1 
928)7424 1 


0 


The Operation is thus performed: Find a F igure 
Whoſe Square ſhall be equal to, or the next leſs Square to 
FI — 1 find to * 43 then 8 8 


by ny 7 : % Cr r oi * 4 » "> * CI" 
h * : 83 s 730 k, 
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FxTNAeT IU of ROOTS. 8 
tracted from 21 leaves 5 ; then bring down 90, the net 
Point, which being ſet on the right Hand o the 5, they 
make together 590; now to obtain the next Figure of 
the Root, you mult divide this 590 by 8, the Double f 
the firſt Figure in the Quotient, ſaying, How oft is , 
contained in 59 ? You will find it 10 b 6 Times; where- ö 
fore place this 6 in the Quotient (being the ſecond Fi- 
gure of the Root) and place it on the right Hand of the 
| Bricht, which makes it 86 then 86x6=516, which 
ſubtracted from 590 leaves 74, to which add the next 
Point 24, and it makes 7424, which you muſt divide 
by 92, the Double of the Root 4b, ſaying, How many + 
— Times is 92 contained in 742 ? and you will find it to be 
8 Times; then 928x8=7424, which ſubtracted Will 
leave no Remainder ; ſo the true Root is 468, as is eaſily 
proved by multiplying it by itſelf. : | 


For 468x408=21 9024, the propoſed Number, 


- Thus 29566624{5432 = the Root. | 
hoe oo RN 
1033) 3469 
3 
10862721724 
21724 


Now, according to what I have ſaid above, uix. when 
any Number is multiplied by itſelf, ſuch Product bus - | 
obtained is ſaid to be the Square of that Number; and 
that Number, from whence ſuch Square ariſes, is ſaid to a 
be the Square Ruot thereof; Therefore the Root multi- 
plied into itſelf, will produce the ee 8 © 
For 543255432 229506624, the propoſed Number. 
But 44 18 ble 8 axtrkct the Root out. of 95 2 - 4 
_ + propoſed Number, for, there- are Numbers infinite, © J 
which may be propoſed, TTY Roots c—_— -. > 


ee 


N — EE ar et T_T l I *4 
8 : * 0 -; 5 


2 
* * i, * 
* 


* 88 "ExTracrion of Ko. 
_ attly be expreſied | in finite Numbers ; and ſuch are ſaid 


1 to be ſurd, or irrational. 2 
To extract the Root of fl 4. e add two : 
1 Cyphers to the Remainder, double the Root, and pro- 
E  ceed as before, continuing to add to every Remainder : 
two Cyphers, till you get 4 or 5 Places of Decimals in . 
- "the Root, and fo the Work * be carried on to 0 7 
. Degree of Nearneſss. ; 
1 | What is the Square Root of 2617 5 ? 
_.: Thus 26174983434(161786.84 the Root. 
| 1 5 
Z 5 
C '4 
- POE" ry s 5 
32275228 
Y IFN 2 al | 2258 EY, — . : | | 1 
= 3323480280934 3 
1 ie. <4. | 
323566022750 Nö 
Tt A Rs 
3235728)27 303500 End 
„ : 
; 32357 364) 147797 boo 
129429456 
— 


But Gnce. che product 6x32356, or 1941396, ſub- 
UE tracted from 2215034, leaves 273 638, it is a ſign that 
= the Number 161786 is not the Root of the propoſed 
Number 201749834; 4 preciſely, but that it is a little 
ot leſs... And in this Cafe, and in others like it, if you de- 
die the Root ſhould approach nearer, you muſt carry on 
the Operation i in Decimals, by adding to the Remainder 
two Cyphers in each Operation. - Thus the Remainder 
273638, . two r added to it, becomes 
5 37.0 27363800 ; 


* 


— 


e 
"© : 


Errkse f Rob 6 


27363800; by the Diviſion whereof by the Double of 
161786, or 323572, you will have the firſt Decimal 
Figure 8. Then having writ 8 in the Quotient, ſub- 
tract 8x 3235728, or 25885824, from 27363800, and 
there will remain 1477976 3 and fo by adding two Cy- 
phers more, the Work may be carried on at pleaſure. 
When the propoſed Number is a mixed one, point 
the Integers as above, and the Decimal Places, beginning 
in the ſecond Place from the left-hand. e 6 


two will make this familiar. 


EXAMPLE. 
What is the Square Root of 5479. a} 5 
PET itt, add a Cypher to the Decimal Places, and it will 
make three compleat A | 
5479. ä = : the Root. ET 
r 5 
144)579 es 8 : : 
A. EEE en, = 
14802) 33264 . "FI 
„ 20006 
148042)366010 ._ 
Os 296084 | oy ea : ; 
GE ey $9926 Po: W 
. | SCHOLIUM. N 
As many Points as the Number given will ame of, ſo 
many Figures will the Square Root ſought conſiſt of. 


What i is the Square Root of 51 ? : 
Firſt annex Cyphers at * and it will * 
5 I.0000000000, f 


3 K 


900 | ExTRACTION of Rows, 
Then 5i. .0505050600(7:14212 the Root. : 
> 5.» ne] 
3; 14702 
J 
= 1424)5900 | 
14282) 30400 
3 28564 
142847) 183 0ꝗꝙ 
3 | > 
1428422)407 5900 = 
2856844 


1219056 


In -- extrat? the Square Root of a V ts Fradtion. 


Firſt, Extract the Square Root of the Numerator, and 
KF then * the Denominator; if there be no Remainder, 
iet the Numerator over the Denominator ſo extracted, 


and the Thing is done. 
The Square Root of 23 is 5 ; 
For 2505 Numerator 23606 Denominator. 
5 1 | 


2 20 
. 


Therefore 8 is the Root required. 
But when you cannot extract the Root of a Vulgar 
© Fraction without a Remainder, put the FraQtion into a 
Avon! ; and extract the Root thereof, as above. | 


. What is the Square Root of 492 
Thus 3 783778. 
And : 783778(-32 $26 be Root. © 


5 162437 
324 
5 1646) T7378 
$476 0" (OP 
| 24 02 - 


. A KovOG 2 Roors, Y; 91 r 4 b 
But when the Root is carried on half way, or 7 b I 


the reſt of the Fi 2 may be obtained by Diviſion a- 


lone ; as in this 
the Root to 5 Figures, after the three former. 826 are 


extracted, the two latter may be had by n the 'Y 


Remainder by the Double of .826. 


xample, if you had a mind to extract l 


And afterthis manner, if the Root of 46945 was to 


be extracted to five Places in Numbers; after, the Fi- g 
res are pointed, write 2 in the Quotient, as being the 


Figure waoſe Square, , is the greateſt contained in 


4 (or 4 exactly) the Figure to the firſt Point; and ha- 
8 taken the Square of 2 from 4, there will remain o 
then having ſet the two next Figures, viz. 69, ſee ho- 
many times the Double of 2, or 4, is contained in 66 


and you will ſee at firſt ſight no more than x ; having 
wrote 1 in the Quotient, and ſubtracted 4ix1, or 41, 


from 69, there will remain 28; and having ſet down to 4 
this the Figures 45, ſee how many times the Double of 


21, or 42, is contained in 284, and you will find 63 


then write 6 in the Quotient, and having ſubtracted 6G 


426, or 2556, there will remain 289. Laſtly, to ob- 
tain the remaining Figures, divide the Remainder 289 
by the Double of 216, or 432, and you will have the 
FVigurts .66, which being writ in the gotient, you will 

have the Root 216.66. 


After the ſame manner Roots are 1 extradted out of | f 


Thus 2691. beten 6655 | n 5 
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CUBE ROOT. 


F . a "TY, * 
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tſelf, pros | 


* 
- _— 


into i 


r, or Root, multipli 
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A * 
— ſ— 
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in that 


again 


multiplied into the ſame Root, pro- 


duces a Cube, or third Power; and that Number from 


umbe 
a Squ 


y 
es 


A an 
duc 


Roots 


” / 
« ; N % ” 
1 
5 
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Squares 


EL 


2 


{Cubes 


125 


Biquadrats 


| 


. 625 


Surſolids 


EL 


3128 


Square cub'd 


_ 


[1] 64þ- 


15025 


Second Surſolids [1] 128] 


78125] 


are, or ſecond Power, ſo. 


+ th 


y Cabes bd 1230 6561 


98629 


whence ſuch a Cube ariſes, is the Cube Root thereof, c. 
as is manifeſt from the following Table of Powers. 


Product, or Square, 


Cubes oub'd 151219683 


19531 


45 


4 


2097192 
16777286 
134217728] 


1679616 
10077696 


_$704801 
40353007 


= 


— 


94 - Of the Gas 1 
Nete, For eaſe in the following Operations, I make 


aſe. of this Notation, vi. 


of =81, or the Square of 9. 
e 


/ 


of =6561, or 9 raifed to- the fourth"! Power : : "and fo | | 


of any other Number or Numbers whatever. 


The Extraction of the Cubic Root, and of all * 
Sir * Newt comprehends under this one ö 


RULE. 


Every third Figure beginning fre m ey Is firſt of all | 


to be pointed, if the Root to be extracted be a Cubic one 


er every fifth, if it be a Quadrato-Cubic, or "of the fifth 


| Power, &c. and then ſucb 4 Figure is to be writ in the 
Quotient, whole greateſt Power (i. e. whoſe Cube, if it 
be a Cubic Poier or whoſe Quadrato-Cube, if i it. 5 the 
fifth Power, &c.) ſhall either be equal to the Figure or Fi- 


gures before the firſt Point, or the next leſs ; and then ha- 


ving Jubtracted, that Power, the next Figure will beſo und 
by dividing the Remainder, augmented by the next Figure 
of the Reſolvend, by the, next greateſt Power of the Quoti- 
ent, multiplied by the Index of the Power to be extracted; 

that is, by the triple Square of the Quotient, if the Rot 


be 4 Cubic one; or by the quintuple Biquadrate, 7. e. five 


times the Biquadrate, if the Root be of the fifth Power, 
, &c. And baving again 1 the greateſt Power of 
tze whole Quotient from the firſt Reſolvend, the third Ei- 
gure will be found by dividing that Remainder, augmen- 
ted by the next Figure of the Reſolvend, by the next greateſt 


Power of the whole Quotient, multiplied by the Index of the 


- Power to be extracted; and ſo on in * | i 


Thus to extradt the Cube Root of 1 31205 3, the 
Number is firſt to ” pointed after this Manner, viz. 
T3. 1 wa u are to write in the Quotient the 

Figure 23 W Cube 8 is the next ieh Cube to the Fi 


res. 
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gures 13 (which! is not a perfect Cube Number) o or to the A 7 
r 25 Point; and having ſubtracted that Cube, there will 
remain 5; which being augmented by the next Figure 
of the Reſolvend 3, and divided by the triple Square. of 
the Quotient 2, by ſeeking how many times 3x4, or 
12, is contained in 53, it gives 4 for the ſecond Figure 
of the Quotient ; 3 but ſince the Cube of the Quoti- 
ent 24, viz. 13824, would come out too great 
to be ſubtracted! from 13312 that precedes the ſecond 
Point, there muſt only 3 be written in the Quotient. 
Then 23 cub'd, that is, 23x23= 529Rð 23212167 the 
Cube, . taken from 13312 will leave 1145; which 
augmented by the next Figure of the Reſolvend 05 84 
divided by the triple Square of the Quotient 2 3, viz. b 
ſeeking how many times 38529, Or 1587, 1s contain- 
ed in 11450, it gives 7 for the third Figure of the Quo= 
Then the Quotient 237 multiplied by 237 gives 
the Square 56169, which again multiplied by 237 gives 
the Cube 1331205 3». and this taken from the n 
leaves o. Whence it is evident that the Root fought i 1 
237. See Newton's Arithmetica Univerſalis. 
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3 f 2 120 : 6a | 
Subtra& the Cube. 33 830 37 K 
| RS hangs EE ©3(4 or 
Subtract Cube 12167 EE 20 i 
£437) AEST 5 1 
Subt. Cube T3 5 53 | - 0 | 
Remingn 
EXAMPLES. W | : 


Te 0 extract the Cube Root of 3144321 5 2 3. 
Thus e Root, = 
For, 6x6= 3 FT 
0 .68x68=24624x68= 314432 5 


So 


E 96 o the Cunr 857 . 
3 I To extract the Cube Root of 5735339. 8 
Thus- $735339(179 Root > b 


Stb cb 1 
D 
F 42913 


br — 5 
Sh 5 
To A the e Cube Root of 32461759. 


33% Tha "22467 19 Root 
+ _ -Subtra& Cube 22 75903 12 


— MN 27 4. 
FM = F 


[ "ZIXZ1==961x3==2883)26707(9 
=. 224572 
IDE: VV 


To extract the Cube Root of 22069810125. 
Thus es Root 


25 "2x2=4x3=12/140(8 

* a8 = 25 21952 

tO 28x28=784x3=2352) 1178105 | 

BY 285 = 22069510125 
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he © extract the Cube Root of SLEW ”, 
Thus 3 9 Rove | 5 


| 2X2=483= 120 | 01: 

- HF == apy © 2 

HP =b41x3==2523) 15280 10 
TTT 
DJ's =87625x3==25107 21260880 = ol Nin ot 
_ * „ 25908000079 „n 
8995921 Remainder. "| : 
A by adding to the Remainder 3 Cyphers, the | 


Operation may be carried on to ny Oy Elagep of 
Decimals. | 


To s the Cube Root of 1881 403963623 Tf 1 
Thus 1881 365963625(12345 RG. 


TH (2 : 
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2 2735 U 

4³² 586 3 
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45357 2049B9(4 | 25-141 
7177 25056 3 -3 
4568468) * 22850596(5 © 0 — 


I 
8 U- M. 

1. In Square and Cube Numbers, there are certain 
Properties worth the Reader's Attention; as, if from an 
Unit you ſucceſſively add the odd Numbers, all thoſe 
Numbers ſhall be ſquare Numbers'; > 23 if to 1, you add 
the next odd Number, which is 3, the Sum is 4, a 
Ka Number; to which add 5, the next odd Num- 
| ber, and the Sum is 95 a A. Number ak ; to which 
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by 
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* 


add 7 the next odd Number, and the Sum is . 
Square Number alſo, and ſo on. | 

2. Likewiſe, if Cubic Numbers be ſ n added 
[em Unity, theſe Numbers will be alſo Square Numbers. 


| To extra## the Cube Root of a 7 ulgar Fraction. 


Reduce the Fraction to its loweſt Terms, and extract 
che Cube Roots of the Numerator and Denominator, for 
a new Numerator and Denominater. But if the Fraction 
be a Surd, reduce it to a Decimal, always remembering 
to let your Decimal Fraction conſiſt of Ternaries of 
Places, as * fix, nine, Senne &c. 


* 5 
* 7 . 8 


EXAMPLES. 

The Cube Root of 1287 1 18 =>. of 

For 2281 is 22, and the Cube Root of 32 is 4. 

The Cube Root of 1 U is 22. 

For £ 1688 is s, and the Cube Root i 18 43 and lo 
of any other. 

To extract the Cube Root of 22 | | 
Here the propoſed Fraction bobs a Surd, reduce it in- 
to a Decimal Fraction, which is =. 358255 

Then 3582550 71, the Root of 3 11. 
| . 
147)152(1 
297977. 
344 
Which may be carried on to any Degree of exadtneſs by | 
* "adding r — 
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Nx N e e four times produces a Fs, ; 

drate. Therefore to extract the Biguadrate Root 

of any propoſed Number is no more than extracting 

Root the Square Oo vix. the 1 85 Root of the fri 
ot. 


a — 


EX AMP LEVIS. 
Extract tk Ade Root of 4857 5 32416. 


Thus 4657532416(69699 5 8 
3 | 7, — 
12901257 | 
| 1161 
138509653 
J : | . 83160 
| 130290133754 18 5 N 
= £ 5 125361 | EG 
- Fg 139386)8363106 | 4 7 5 
836319 . | 
O | i . 5 : 7. 


: mJ vs Lax } — . 


And. 69696(264, the Biquadrate Rove. 
1 9 
1 46)296 „5 EY . 
362402095 5 2 
| 2025 „%% ᷑ TüV». 
0 
10 abqx2bexabgxabemh 575 32416. 


To.cxtra@ the Biqua ir: te Root of 2966370867 7 30. 
Thus 2956 "2906370807 36 = 544644. 
And / 534644 = 738 the Biquadrate Root. 


Note, The above may be expreſſed thus f 
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: i 408 | | Of the BrQVADRATE RoorT. 
. y : 29063708673 ; or thus, FL 370 07.30 


or thus, 2966370807 * PE 2 2 8. 
OOt 0! 


Alſo the Biquadrate 99887 766 554411 is = 
3161. 38. 


For 9977554 9994381.7494· 


And c 8 61 8. | 3 ä 
9994381-7494 == 3161. 3 | | 
And fo * oer. . | 


* 


2 
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| QUADRATO-GUBGAL ROOT, | 
or SURSOLID. + 


NY N 1 72 times RE a We a- 
drato-Cube, and the Number thereof is the Root. 
Jo extract the Quadrato-Cubical Roo of 364 308 20 
it muſt be pointed over every fith Figure, thus, 36430820 - } 
and the Figure 3, whoſe Quadrato-Cube (or fifth 7 7 
24.3 is the next leſs to 364, vig. to the firit Point, mult 


be writ in the Quotient; as appears by inſpection of the 24 


Table. Then the Quadrato-Cube 243 being ſubtracted. 
from 64, there remains 121, which augmented. by the 
next Figure of the Reſolvend, viz. 3, and divided by ** 


five times the Biquadrate of che Quotient, viz. by ſeek- ; 
ing how many times 5X81, or 405, is contained in 


1213, It gives 2 for-the ſecond Figure. "That Quotient: 
32, being thrice multiplied by itſelf, makes the Biqua- 
drate ro48576 ; and this again multiplicd by 22 makes. 


the Quadrato-Cube 3554432, which being ſubtracted: * 
from the Reſolvend leaves 2876388. Therefore 22 is 


the Integer Part oſ the Root, but not the exact Root; 


wherefore, if you have a Mind to proſecute the Work in f 


Decimals, the Remainder, augmented by a Cypher, 
muſt be divided by five times the aforeſaid Biquadrate of 


the Quotient, by ſeeking how many times 5x1048576, _ 


or 524.2880, is contained in 2876388, o, and there will 

come out the third Figure, or the firſt Decimal 5; and 
fo by ſubtracting the "Quadrato-Cube of the Quotient 
32. 5 from the Reſolvend, and dividing the Remaindern:- 
by five times its Biquadrate, che fourth Fi igure may be 


obtained. 


And ſo on in _ See Newton” $ Avitbrietia | 
SORE. | | 1 


„ 3 
K 3 5 


102 & the 3 Roor. 


8 Or RERAT TON. 9 

ti. , 7 

| : . 243 | ; | 
= 


33554432 
5244880) 2876388, 5 


To extract the Quadrato or Cubical Root EF 
- __ 102434508843424 _ 
Thus 2024 $450Bp43424(634 | 
s \ 7770. | 
6480)24674(3__ 1 
222424036 
78763860) 3192045244 
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Of ALGEBRA 


Fe LGEBRA. is a S 7 pe Quant, | 
5 difficult Queſtions in Arithmetic and Geo- 
metry may be ſolved; and is called the Analytic Art, 
and may be defined to be a general Method of of 


in which by aſſuming the Quantity Jang as if it were 


known, by the help of one or more Quantities really - 
known, we proceed by Addition, Sultraction, Multi- 
pflication, or Diviſion, till at laſt the Quantity ſought js 
found equal to ſome real known Quantity, and ſo. Kiglt 
comes to be diſcovered. 

In this Art Quantities are repreſented by Letters, and 
ſometimes by Figures, if there be occaſion; and theſe 


are either Affirmative or Negative. An aſfirmative 


Quantity is denoted by the Sign +, and is defined to he 
whatſoever is greater than nothing. A negative Quan- 
tity is denoted by the ſign —, and ſignifies a Quantity 
leſs than nothing. The Meaning whereof is, that, 


whereas all contrary Quantities meet in one common Y 


Limit, which equally partakes of both Extreams, and 


„is always repreſented by a Cypher or o, if all Quanti- | 


ties on one {ide the Ln be conſidered as ve, 
then all thoſe on the contrary. ſide ought to be loo d 


upon as Negative. Theſe Signs always belong to the 


Quantities immediately following them ; and all Quan- 
tities with theſe two Signs are always to be inte reted in 


a contrary Signification : If + ſignifies upward, orward, 4 
e, addition, Sc. then — is 


above, before, gain, increa 
to be interpreted, downwards, backwards, below, be- 


hind, loſs, decreaſe, . ſubduction, Fe. And if ＋ be 
undcallped of theſe, then — is to be interpreted of the 
contrary. And as theſe affirmative and negative Quan- 1 
tities are contrary to one another in their own Natures,. 
Ke likewiſe are they in their Effects; ; _— . f 
tion 


* 4 8 . 
— n £ 1 3 


* 0 
2 4 10 2 . 
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Y ; tion alone, i oily attended to, would anſwer. all the 7 


eſtions concerning the Signs of Quantities, ariſing 
_ from their Addition, Subtraction, Multiplication, &c. 

This Art is very deſervedly reputed the very Apex of 
human Learning ; for, by means. thereof, ſurpriſing 
Truths have been found, as well in natural Philoſophy, | 
as pure Mathematics. By this many geometrical De- 


monſtrations are wonderfully abridg'd, and Problems 


folved, which would be otherwiſe impoſſible to be effec- 
ted ; nay even ſuch a Number of Truths is often ex- 
= in one Line by this Art, as would require a whole 
olume to expound and demonſtrate, otherwiſe ; and 
by contemplating one Line for a few Hours, you may 
learn what would take -up a whole Year to be learned 
ng + to the common Methods. | 


Meera of ALGreBRA. 


1. Letters of the Alphabet may ſtand for any Nos 
ber or Quantity whatever, whether known or unknown. 
Though it is uſual to put the firſt Letters af the Alpha- 
Jug a, b, c, &c. for known Quantities ; and the lait 
, „ , c. for unknown ones. Though ſome put 
Vowels a, e, y, &c. for unknown Quantities. 8 
2. In Operations perform'd by Literal Arithmetic, all 
- Quantities,” #nown; or unknown, are repreſented by Let- 
ters, with prefix d Marks or Signs, whereby (according 
to the Nature of the Propoſition) they may be fo ordered 
by Addition, Subtraction, &c. as if each particular Part 
Was actually known ; ſo that the Poſition and Relation of 
one Quantity to another are viſible thro? the whole Courſe 
of the Proceſs, and SEP that of the Fnown to 


2-3" The Number of times any Quantity is ke muft 
be prefix' d to it, and is called a Cs-efficient, * Ce:ſuctor; ; 


| - as 24 denotes 2's, 5b five b's, 25x twenty hve x's. 


4. A Quantity having no Sign before it, muſt always 
be taken to be Affirmative; and if it hath no numeral 
- Coefficient before it, Unity muſt always be underſtood ; 
as à is 1, *. is 1" . 5 5: Simpl 


* a ct l 
, * 8 * c r th 
7 * . 8 A Y 333 1 4 i 
* c p "i a * * - 0974 * 
ns 4 


; +50 


| Ae N 18 
5. Simple Quantities are thoſe that have but one Mem- 
ber; as 36, 1. 15 e vo 3 are thoſs 
which are connected by + and —; as 5a+ba—m . 
6. Two or more x ag Sa Ae 2 
gether, denote a Produ#?, or Quantity made 12 Mul-. 
 tiplication of all the Species together. Thus ab denotes a 
Quantity made by multiplying @ by b, and mxy denates *: 
bamxxxy=bmxy 3 the Product ariſing from ö multiplied 
by mn, and that Product by x, and the Product again by 
; but the chief Uſe of theſe Notes is, when compound 
Quantities, as m—x, were to be multiplied by m4 3x. _ 
The Way is to draw a Line over each Quantity, and 
write them thus: N NT Ir. Allo 34 +4b—zx 
to be multiplied by mz— zy + mx + 10%, Is to be wrate } 
thus: 3a T4 * 25 + Xx o+ 10 5 and ſo of 1 
any other.. I 
7 Quantity below another, with a Line inter- 
poſed, denotes a Quotient, or a Quantity, ariſing oy the 


Diviſion of the upper Quantity by the lower. As — de- 
notes a Quantity which ariſes by dividing m by u. Likes WW 
wiſe thus: — denotes a Quantity ariſing by dividing Be 


amb 
xx—yy by mr; and ſo in others. Sometimes the Di- 

viſor is ſet before the divided Quantity ; as thus: me? Q 
xx - | 

* 8. if. a Quantity be multiplied by itſelf, the Number 
of . or Products, is, for ſhortneſs ſake, ſet at the 
top of the Letter. Thus for xx we write x*; for xxxx, _ 
*; for mmmacabbxx we write ma*%*x*. And theſe 
Numbers ſtanding above the Letters are called Indices; 3 
thus 4 is the Index of x in the Quantity x. ; 5 


9. TOs denotes two thirds of . and 5 5 5 bent 


ies five times g, and 6 11/75, denen Alſo =_ 
F | Oy A. 1 9 


— 


„„ 
Ls denotes the Product of z by'=; and 24. —— fa de- 


notes the Product made by multiplying ys by _ — 7 
that is, y multiplied into the Quotient ariſing wi the Di- 
viſt ; and LD 
viſion of 24xx by 14a+by 3 an V 
Sq. Root thereof; and $a+33V mx + zy +r* denotes the 
Produdt of 5a+3x into the Root . v -E N and 
= — denotes the Quantity 2 divided by the Root 
V a | 

27 2 and V bb—c. 3 denotes the Root 
Mc multiplied into the Root Z xy+z ; and 


* denotes the 


nx denotes the Root of the Product of the 


Quantities xy into / mz--x ; and fo in other Caſes. 

And ſince Addition, Subtraftion, Multiplication, and 
Divifi on, are the common Affections of all Quantities, 
therefore we ſhall, in the next Place, endeavour, with 
all the Brevity and Plainneſs agg to Py theſe 
Rules to Letters. 


Kk t o MS. 


I. If wor from equal Quantities, equal ones bs added 

or ſubtrafed, their Sum or Remainder will be equal. 

223 If equal Quantities be multiplied or divided by equal 

ones, their Products or Quotients will be equal. 

3. If from the Sum of any two Quantities be taken 
either o them, the Remainder will give the other _ 
ti 

| 2 The Difference of any two Quantities added to che 
fs gives the greater Quantity, but ſubtracted from the 

greater Quantity gives the leer. 

5. The Predu#? of any two Quantities: divided by 
either of them, the — ariſing from thence will give 
the other Quantity 

6. The Dwetient of : any two . being multi- 


| led 26] the * che Produce? is the gragter Quantity. 
| „ 


— N , 


* 


* wy 
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7. Quant n to a Thin are be to one an- 
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: Note, It —_ be very proper . for Ty Learner 15 get 
theſe Arioms by heart, as he will Ind them: 


uſe in ſolving Problems. 


fo be ef great 


4% 


4 >, 99 c 9 
8 r $ : # 7 
n "ey N 
9 —_ 


. R 
. * , 


Nr = 7055 


Prien ＋ Nessa, 5 | 
r 
wn BE N Luantities have the . Name, and the fame 


Signs ; 8 
r 
Put drwn the Sum of their numeral Coefficients, with 
their common Sign before it, and the common Denominati- a 


— . ö 
Re 8 

+ | +13 m | —=5r | axþ yp=2x +5 
Ada +2] +55] +15m | —r | xx+2p—=3x +12. 
Sum. 2a | 186 | 16m | —br | 2xx+3yy—5x+1 7 a 
For it is evident from the common Way of number- | 
ing, that 13 8 8 4 
Yards and 5 Vards are 18 ards. | 
1 | +2 | 11m [ cal * 1 
2 | +34 | 19 ſnl robs 

31 ＋ 52 37 | n | FS 

4 { +9a An | Ts 


4 1 1 FI 22 


422 JU— m4 b—IT 
3½— yu— m4 —19 
2H%— 3) u —7 m- b—18 

. 2— 2 — m 5—54 


— — 


7 — — 


ends. A 4-8 UL 
+l hen the Quantities have the ſame Name, as Dif 
rent Sins, RA 
Ws RULE. 


Put only the Difference of their Coefficients with the © 
common Denomination after it. and ine Sign of the greater 
en e 8 | Ex- 


; my 


* " "I 4% bg beds nat a are: oo ae hn Sn he ES. es 
e . e Sp; ee 3 
. 0 LE 4 SM 


Of 4 AGE EB Ra. r ol 

0 EXAMPLES. e 

/ +54, —- : ——_w 25 

p 194 dd 3a Fa 3 +3*. * E | 
rr 
e Ngo. Sh ATT 


Add _ y—g0m—nIatþpr 
Sum IIa — — EEE 
| Or EOS 10 e eee 5 
For to add « a ande is to take away a Poirot. | 
Therefore to connect a Negative and a Poſetive, is to 
make the one, and deſtroy the other. | 
Thus, if A. has 1000/1, and owes 8001. it is evident 

that the Sam, or his Worth, is but 2007. 

And if A. has 800 l. and owes 1000/7.*then his Worth 4 
is — 2001. or 200. in debt, or worſe than nothing, be- —4 
cauſe he owes 200. more than he actually can pa. 


To — iI ieee 14-2x+33—a | 
Add —3yſ—21xy | + x | =3#—5a—za+23—3y .. | 
Add —2 +5027 | —2x | —3y+2x—114-+42-—38 * 4 
Add +45—1559 | +2x | 3a 420—21—21—4x _ 7 
__o|+3xy] o | þza+3 — 

In ordering ſuch Examples as the above, ſet down the 

— Quantities having the ſame Sign, whether affirmative - 
or negative, on a-ſeparate Bit of Paper, or a Slate; then 
gather thoſe of a different Sign, and compare them to- 
gether, which muſt be ſet down. according to che Fn 
ſcript of the Rule. » | 


Thus +za —23 
| . FAD DO that + 524 22 
E ee the Sum! is T⁊a, and fo any 1185 3 
l 33 
„ e e e . 
I. hen 8 9 are of e Names. 


5 RULE) 


6 * „ Je , y * bh he. / ä N * 7 3 $4 
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„ - of X 3 - 4 v » 0 


110 Ades 


2 . of bh « 2 ils 
When the Decken to be added are of differ ent De- 


nominations, and conſequently ſuch as vill not incor- 
_ porate, they can only be put down in one common Series, 

with their proper Signs before them. So compound Quan- 
tities, — 4 Numbers are all of di ferent Denominations, 
are incapable of being added any other way, than by being 
placed one after another without altering the Signs; but if 
the Members are not all of different Denaminations, it may 
then be convenient to place one compound Quantity under an- 
other, with like Parts under _ as "Jar: as poſſible, and 
then add them together. 


r 5 ] 
— Mp 2a—J*—4.) +30 
Ada TE: | b4m__| 24+# +4043: 
Sum 246 | 2 2 — 3 0a+99—493+ 54 


This fort of Addition is very plain, that @ added to 6 
cannot be ab, but a+b; for ſuppoſe a ſtood for 12 
Yards, and 6 for 6 Shillings, it will neither make 18 
Yards, nor 18 Shillings, but 12 Yards plus 6 Shillings. 

Again, ſuppoſe 4 denotes Pounds, and h four Gal- 
lons, yet it will not make r nor 9 Gallons; for 
5 Pounds will ſtand as 5 Pounds, and ſo will 4 Gallons 
ſtand as 4 Gallons; therefore it is manifeſt they cannot 
be added together but by. connecting the Signs. 

Here follow a few Examples promiſcucuſly ſet to ex- 
erciſe the Learner in the above three Caſes of Addition, 
Which, Wen well underſtood, he may proceed to Sub- 


traction. 
374 4.— m ＋ 22 Gs 
'25— ab. md-5zz 
15—2 1) 90 31 . 
um ee 
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Subtraction of Algebraic Integsrs, 


HENEVER a Cmple Algebraic Quanti = to be 
ſubtracted from another, whether ſimple or 
an firſt change the Sign of the Quantity to be 
ſubtracted, that is, if it be affirmative, make it, or at 
leaſt call it, negative, and vice verſa, and then add it 
ſo changed to the other. For ſince, as was before /hint- 
ed, the ſubtracting of any one Quantity from another is 
the fame in effect as adding the contrary, and ſince 


changing the Sign of the Quantity to be ſubtracted ren- 


ders it contrary to what it was . it is evident that 
after ſuch a Change it may be added to the other, and 


that the Reſult @ this Addition will be the ſame with 


that of the intended Subtraction. Thus may the Rule 
for Subtraction, by changing the Sign of the Quantity to 
be ſubtracted, be any time changed into that of Additi- 
on, juſt as the Rule for Diviſion of Fractions, by in- 


verting the Terms of the” an was og into that 


of * 3 
Era MU L ES. 


122 n 
| E bc\- 50 +11*r+29 
- 5a—qulbe—bci—2x+ 2&(119nd-x—66 
__— 1 — Kea 
— — n 0 * 


From 4＋52 ee ae 13xx=12x+20 
Take —32 | +11” 8 K 1k 4 12 
Remains +80 | — | +15x+2 | — 


From 12x+64—4b—12 * 757 
Take 10x+9a+4b—5c+6d—7e * 
* — — * — CE. 


_ SCHO- 


% ; * WS 5 N I * { 
3 8 * f Ry 5 * . . ; 2 
ALG BRA. 113 
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„ 1-408 
As to Order, how the ſeveral Members or Terms do 


and, it matters not in"Addition and —_— ſo that - 
each has its own peculiar Sign, © . 


* 


> Fe 


| For PE CERN L087 a I LOIN — + 
| Or 6+b—4=bm=s+8=—4+8+6=8—4+6=10., 


| 9 . r ö A 58 


. 43444444444434444444 
BY — of Algebraic Integer. f 
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EP ORE we can | to the Multiplication of of 
Agebraic Quantities, we are to take notice, that 
if the 828 ns of the Multiplicator and Multiplicand be both 
alike, » <P both affirmative, or both negative, the 
Product will be af rmative, otherwiſe negative. 

Thus +4 multiplied into +3, or —4 into —3, pro- 
r in either Caſe 4-12. But —4 multiplied into 4-3, 
or +4 into —3, produces in either Caſe — 12; all 
which four Caſes are thus demonſtrated. _ 

Firſt, that +4 multiplied into +3, produces +12, | 
and 2dly, that —4 into +3 gives — 12, is evident from 
the Nature of Multiplication by an Affirmative, which 
is but a more compendious Addition. Thirdly, that 
+4 into —3 gives —12, is evident from hence, 
that +4 multiplied into the Progreſſion 3, 2, 1, o, pro- 
duces the Progreſſion 12, 8, 4, o; therefore ＋4 mul- 
 tiplied into the reſt of the Progreflions of Multiplicators, 
Liz. — I, —2, —3, ought to produce the "eſt of the 
Progreſſion of Products, wiz. —4, —8, —12. Fourth- 
ly, that —4 multiplied into — 3 produces +12 will be 
evident from the like way of reaſoning; for —4 mul- 
tipled into the Progreſſion 3, 2, 1, o, produces the Pro- 
greſſion — 12, "af x —4 o, by the ſecond Caſe ; there- 
fore —4 multiplied into a Continuation of the forme 
Progreflion, VIZ. —I, —2, —3, ought to produce a 
Continuation of the latter Progreſſion, +4, +8, 4-12; 
or, more compendiouſly, thus: +4 into + 3 produces 
+22, therefore -+4 into —3 (which is contrary to + 3) 
ought to produce ſomething contrary to +12, that 15, 
—72. But if +4 into —-3 produces —12, then —4 
into —3 ought to produce ſomething contrary to —12, 
namely +12. And thus the formidable Paradox —4 
into —3 produces +12 is found at laſt to amount to no 
more than a common Principle in Grammar, viz. That 
two Negatives make an Affirmative. 


. ; $4 25 | . +4 
* 1 F f 


n 1 1 x . 
R * 8 ä 4 "0 4 > a, 
* — 8 * 
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WE pb <4 cn 
oo - +4 into +3 gives +12 . 
TS into — gives 12 Q al 
et Multiphy. 227 + FH 2 - 


Into _ 3, 2» 12 
12, 8, 2 *. — * —_—_— 


| Multiply — 4. —4. —4s —bs —hs 4» — 4 


Into 4. 3, +2, $1, *, —I, 2, 3; 


—=12 =, > * ++ + $2 


os Ts x i he. 


Theſe Things premiſed, the Multiplication of ſimple” * 


Algebraic Quantities is performed, firſt by multiplying 


their numeral Coefficients together, and then putting 


down after the Product all the Letters in both Factors, 
the Sign, when occaſion requires, being prefixed as a- 
bove directed. Thus 5gxx44a==20ax. 


Tho” this Kind of Language (for it is no more) like ö | 


all others, be purely arbitrary, yet that a more rational 
one could not have been invented for this Purpoſe, 


will appear by the following Conſideration, If any 


Quantity, as x, is to be multiplied by any Numbers, as z, 
3, 4, Se. the Product can't be better repreſented than 


by 2x, 3x, 4x, Wc. Therefore if x is to be multiplied 
by a, the Product ought to be called ax; but if x mul- 2 
tiplied into a produce ax, then 4x multiplied into a, ought | 
to produce + times as much, that is; 44X < Laftly if 44 2 
multiplied into g * 4s then W 20am 

five nen — 3 = 


Diftinetion to be  oerved betwixt Addidon Ry ang. 2 

cation. 4 
I A added to 42 24, but ax a= aa 
2. a added to 2 but ax *= * 
3: aaddedto—9"lusz , but a- - 
4. a added to 2, but —ax—a==Þaa 
5 
6 


5 · à added to 1= a1, but ax -1= 4 


2a added A but 1 E 
PR 9 | E 


PER. Of Ai CLEA ee 
8$ BR OB. L E M. 5 
F T*: 1 Hart Ruantities, op | . | 
| R UL E. 


5 1 3 Factors „ ae and EW; to them the Pro- > 
aut of the Coefficients, if there be any". 


 B "ExamrPLEs. EX 2 3 
| M ultipl y Am | — 24 | wx 1 * 
By n 2 — | — 

Product 2 — | —3ocaxy | x] Sixx 


"BY: p KO BD L E M II. 
75 5! compound Quantities. 


RULE. 


| Multi ly each Part of the Multi Pler i into och Part of 
E the Multiplicand. 


bes Er 


Multiply . 2 2 *„— 13 1n—4 1 
* « £ 
9 Product | 2 L — | — 


% 


© 8  Mukiply * dm 


* «; fi 7 


Product mmm 


Ex AM L ES of Compounds by Compounds. 
Multiply a+x — 3 — = | 


Oy "a 48 
hp aaasx | 39y—my-+oy : 
— | 2719172 
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Product 


Produtt 


* \ Ss 
Multiply rom au-—iq. Nd 155 
T II 8 


Tx Lm - D 3 
< 7 eee ; 
—33 Imy*+ 11zz—264+200% 
+632x3y*+21my—2 1.0388. 
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Sometimes Products are expreſſed only by the Quanti- 

. bay to be multipli:d with the Sign x between them. 

Tus the Product m4-x by n+y, 1s NN Ey y, and 
the Product a+x by m—n-+y, and Shat Pre uct N 
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Divide: a e} a m 
By SIL ZL 242 | r—nc 
Gen 1E 
Quotient 16 — == 


adg—n . . 


F or, by common Die on, in dividing 12 by 4, it is the 


very ſame Thing whether 3 or be the Quotient. 


The Diviſion of ſimple e Quantities (where 
it is poſſible) is performed, firſt, by dividing the nume- 
ral Coefficient of the Dividend by the numeral Coeffici- 

ent of the Djviſor, and then putting down after the Quo- f} 


tient all the Letters in the Dividend which were not in 
the Diviſor, the Sign of the Quotient in Pivifion being i 


determined by thoſe of the Diviſor and Dividend, juſt in | 


the ſame Manner as in Multiplication the Sign of the 
Product is determined by thoſe of the Multiplicator and 


Multiplicar-1 ; that is, if the Signs of the Diviſor and A 
Dividend be both alike, whether they be both + or — — 

the Quotient will be + ; otherwiſe it will be negative. 
Thus if the Quantity — 1240 is divided by — 34, the 


Quotient will be 445; which I thus demonſtrate. 


In all Diviſions whatever, the Quotient ought to be F 


' ſuch a Quantity as, being multiplied by the Diviſor, 
will be equal to the Dividend; therefore to enquire for 
the Quotient in our Caſe, is nothing elſe, but to en- 


quire what Number or Quantity multiplied i into — za the 


Diviſor, will produce —12a6 the Dividend. Firſt then 


I aſk, what Sign multiplied into —, the Sign of the 
Dir, will give —, the Sign of the Dividend; and . il 


the Anſwer 1 iS +3 ; therefore + 18 the Oign of the Quo- =_ 
__.__ ion. 
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im the next Wer I inquire what Number mul. - 
Fes into 3, the Coefficient, of the Divifor, will give 
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12, the Coefficient-of the Dividend; arid the: Anfwer is 
4 therefore. i 1s the Coefficient of the-Quotient.. Lat. 


ly, I enquire what Letter 7 into the Letter of 


the Diviſor will produce ab the ominator, or literal 


0 Part of the Dividend; and the Anſwer is 5; therefore } 
is the Letter of the Quotient. And thus at aft toe have 


” the Quotient, which is 46; and this Way of reaſoning 
| will carry the Learner thro all the other Caſes, | 


| ; EXAMPLES. * 
EEE 


aN 
Caen — —— E 2— 


For mxm=unn, and Near, * 


nal 2 — — is Sau. 


SCHQLIUM 1. 


3 


If a a Quantity is found to be a common Multiplier i In 


| both, it wy be expunged from both. 
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4 . may be 
I | carried on to any Degree of Exaftneſs. s 
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. Note, It is proper to obſerve that the greateſt Term 
of the Series muſt ſtand firſt ; otherwiſe the Series will 
not be true, without taking in the Remainder for the 
Numerator of a Fraction whoſe Denominator is the Di- 
| - viſor. "Theſe ſix laſt Examples ſhow how to throw an 
I Expreſſion into an finite Series, which Beginners may 
Sit, till they are better acquainted with Fractions. 
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DEFINITION | by — 


Tes wolution. is the multiplying a Rant « or 8 into or 
itſelf, which when — once. is called the þ 


Ps: or a Square z when that Product is again multi- 2 


plied by tha Root, or original Number, it is called the tb 
Power, or the Cube, &c. Therefore, 1 ſay, a Quantity 
multiplied any number of Times is ſaid to be involved, the 


Produdts 2 5 Wer 2228 are called Powers, and the 


ne Or a. 
ax = ,,. or a2. 
 aXaKaXa=zaada, ora. 


* 


wk 


The uſual Character or Sign for Tnwolution i is &. 

Quantities, 'compounded of ſeveral Terms, are re invol- 

ved by an actual Multiplication of all their 8 | 
Thus to raiſe n Her to.the fourth Power, An tha; 0. 


peration. 1 y 
Firſt Power tel 1130 2 
Second Power' = = Cannon: deren or 


. 


nn : N 


ee, Sr 

| ITIL 

Third Power = EEE ene = Cube, or 
mn | 


— 


Fourth Power = nr: 


<2XAXGXaX@=acancs Of af. |" 
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30 OE en 


Nr, e denotes the Square of 1. 1 

| mea — m--n cub'd, or rais'd to the third Pow- 
er; and is no more than a+ 3π e E mn - erpreſſed 

in ſhorter Terms; and ſo of any other. 


_ This Method of Medation | is now hams _ uſeful 
in literal Computations, as ſolving Problems, Sc. 
'So likewiſe if it be required to involve - to the 
fourth Power, the Proceſs will ſtand thus: . 


Vt Power 2 Root ; 
m1 
Second Power ine e, Square, or m-. 
DD 26 
| NON MN —m 4 
Third Power =I n d. =cibe or 
m- 
r At mi— min- 2010 — n 
| l T eme | 
Fourth 3 =. — Ami- 611 — -C -. 
the Power required, and ſo of any other. 
The Method of proceeding is the ſame in the genera- 
ting of higher Powers from any given Root, whether 
Binomial or Multinomial. As 
If * were to be ſquared, 
Firſt Power n LAL = = Root 
_ 
 m*b-mnd-am—rm 
r er 
Tam rana -r 
r | = M——YU—Aar rr £3 
Square = mT ann nam 2an—2rm—arn4-aa— 
— 2 3 * 


* - nn % 1 


— — 


Beſides 


Of AlGrBra 1. 

Beſides thi Method of forming Powers by —— 
the Quantities at length, there is another Rule whick 
performs the Work much ſhorter, eſpecially in Binom 
1 As if ae was do be n the yt 


Power. * 
RI . F 


The Power: r muſt be made to e of o 
Term more, than is the Index of the Power r 
whereof the firſt and laſt are pure Powers, the fi of a,” 
the laſt of e, each involved to the Power required; then 
all the intermediate Terms are to be made up of both 2 
and e; and in theſe ſeveral Terms the Index of a de- 
creaſes, and that of e increaſes gradually, ſo that te 
Sum of their Indices in any Term i is equal to the Index 

of the required Power. 

And for finding the Coefficients, or Unciae, of the'ſe- 
veral Terms, the firſt is always 1, the ſecond is the In- 
dex of the Power _— And, in general, if we 
Uncia of any Term be multiplied b the Index of 
leading a (a), and divided by the Number o 
Terms to that Place, it gives the Uncia of the next fol- 
lowing Term. - 

Thus, to 'find the 7th e of ae, the Terms 

without the Unciae will be , abe, abe, ae, ase, , 
ae, e; and the particular Unciæ, or Coefficients, by - 


the Rule- are 1, 77 LEED r, „ 35,0 24 35» 


Fs == 21 ee, and = Therefore Fe! 
= ae 214527 ales ase ,- 214% Tae*% , “. 

5 wo” * = Ruls Dold 1 —5 ö : 
ty (e) is negative, only the 2d, 4th, 6th, Oc. Terms 
are negative. Thus 
222 ? 2 4 —3 _ + 3 wh 2 . 
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© DEFINITION. —_ 7 
Holutiom is the extratting Roots out of any Power given, | 
and therefore is called the Analyſis of A and i * 
| the dere deen wage 
The uſual Sign, or Character, for Evolution i is 22914 
Thus the Square Root of amd; 1 
of nr is amy 
Say 2 of mr is M 4 
inn _—_ may is , mags or t 
_ "Nate, 4 may, ry are both the ſame Renan, the 
— being the old, the latter the new Way of Nota- 
tion for the Square Root of may, ie. 
hw the Cube Root of a is 4 
of x5 is K 
1 of * 1s is xy | 
161611 20 ay ie fi or 8 
The Square Root of @ is as, or a. 8 
| - 4+*18 Va, or Y 
of *+v/ n is LY, o 
. Vx+v mnt 
Allo the Cube Roo of x is x7, or V 


5 . of A ,x is Pas, or Fine | 
8 5 F 3, or 


BBA -+ 1 me 


Likewiſe the Bi qua- 


drate Root of ; „ | - be 
ce bel, 0¹ Vo cs ſul 


5 
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9 D = 3 J 1 VE >] = . AX is 15 : 4 
5 Fi. EI a YR: Ny \ l 8 
= _— * 2 2 7 am 88 
CR 4 * 33 N : 
, E : 5 Os 7 24) 3 
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"OO AuGCESR'a : 3019 

-* 8 aN iS ax i, or. l= 23 

* $ of xxJd-aaP 18 xx aa} . 
eee i eee 
The Square Root of 409 * x is 7x. - 2 
2 = of 121x*1Ts.-11x*% 4 „ 
| a of 11x* is II, or II. 
The Cube Root of 6447 is 4y. 5 
| . of 722y* is 95. f 5 
of 119 , is / Io, or 


—— 
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: * 710, or my 11912. 
Compound Duantities, 
aaÞ2axk-xx(a4-x = Root. 
aa : | | : 3 
24 )+2ax+xx 
WED. 20X + XX 
xx—20ax4- alx—a=the Root. = 
2x—a)—2ax aa g 
24 4 = | 3 
** - Aa -le Root. 
| . WE 
| 2x10 J—ax +46 1 
Fs Da NA 


Here the ſeveral Terms are placed in order, of which 
the given Quantity is compoſed according to the De- | 
memions of ſome Letters therein, as you ſhall think 
| bet; and then the Root of the firit Term is found, and 
placed in the Quotient, as in compound Diviſion; and = 
ſubtracting that Term from the ziven Quantity, and 

bringing down the firſt Term of the Remainder, and 


N _ - dividing 


Ws = f 
. 


* 


F. 14 f Ae 


dividing by twice the firſt Term of the Guotient, or 
Root, uſt as the Extraction of the Square Root in 
8 and ſo repeating the Operation, and 


whole 
Aividing the firſt Term of the Remainder by the ſame 
Oiviſor as in the above Examples, and the Thing is done. 
Ihe Roots of higher Powers may ſometimes be dil 
covered thus: Extract the Root required out of all the 
ſimple Terms which will admit of ſuch a Root; and 
Connect them together with the Signs 4 and — ; which 
done, involve this Quantity to the ſame height as the 
given Power, and if it be the ſame throughout as the 


given compound Quantity, you have the Root; if it differ 


in the Signs, change ſome of the Signs, and involve i it a 
gain till they agree. 


EXAMPLE. 
To extract the Cube Root of a3— 60*b+ 1246 870; 


here VT a3 is =a, and v IF 855 is = — 25; therefore | 
take &—2b for the Root, which being involved to the 
third Power, is a%—ba*b+1246*—863 ; therefore a—2h 
is the true Root. But if a%—64a% + 1246* + 8þ3 was 


given, I try a+26, and it produces a%+ba*b-+ 12404 


843, which differs from the Quantity given; which has 


no Root but what is ſurd, and muſt be expreſſed thus, 
3 


V ai—ba%+ 2a 843 ; or thus, 
> — I 2a6*+ * 
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* 8 : 5 * — 


F 6 hl is a beste Naber, expreſſing * 
Part or Parts of any thing conſider'd as an Integer. 
It conſiſts of two Quantities, placed one above another, 


with a Line drawn between Tam, as in F racti- 3-0 


mination. 


UTE... ©. 


Di vide both Numerator and Denominator by their great- 
eſt common Diviſor, or by any Quantity that will divide 
both of them, and the Rani will be the new Praetion. . 2 
See p. 18, 19. LV. wiger ractions. BY 
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PROPOS ITION U. 


| BY O reduce an Integer into an im proper F. raction. 


Dp . 4 3 HR 
77 hen there is no aſſigned Denominator, then let the 


given Integer be a Numerator, and Unit its Denominater. 1 
See Page a0. c 
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F hen there i is an aſſigned Denominator. >” 
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Aale. the Sir by the aſſigned Denominator, the 
Fru, Hall be the N umeratar. 


WWW _— N — N . a : 
N . * W mY 9 
: : ti; . 
* * 
: * * 
- LA 4 A * 
* $ 4 3 
t- TY 5 * 
> 


E x A I Es. | 
1. Denom. aſſign d 2. Then = een, In- 


teger is y. 2 
2. Denom. aſſign'd x. Then = title, 


here the Integer 1s FIY 7 
| 3. Denom. aſſign'd m. Then * mas 
| 7 


3 here 
the Integer is x. 
For N f ; . ; ** C mx -A. 


PROPOSITION Ill. 
JA O reduce mixt Fractions into Improper Ones. . 


R UL E. 


Mealtiply the Integer by the Denominator of the Fracti- 
en, and add the Numerator to the Product, ſubſeribing tile 
ſanie Denominotor. See Page 21. 
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PROPOSITION WM 


7 reduce am improper F raction into an „Integer, on 
mixt F raction. 1 N ; 
RULE. 


The Numerator divided by the Denominator, NY Quo- 


tient will be the mixt Fraction, or Integer * 2 22— 


EXAMPLES. 
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PROPOSITION v. 


their E qurualents, 

minator. | 

| R 4c EE i 

| | Multiply all the Denominatars continually for a common 
Deneminator, and each Numerator continually by the others 

Denominators for new Numerators, and the "Produgts are 

the reſpective Numer ators. See Rule, * N 
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0 reduce Fractions which different Denominators into 
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emx em COX 1 | 


3 8 | xXmXe © cmæx 
For 3 BXXXe. c Æ 
5 mx xc mxc 
| abXxXm _ abmx 
, RE | — — 
c RXð m c 


* 


* 
75 


| 


138 rell A. 
ES { JXamXe — &y (22. 15 
== 


8 eraran aan Haran 
Addition of Fractions, | 


4 - 
e 


PROPOSITION VI. 


| * 
Tx add a Fraction to another, er to ſubtraft one A 
another. 
Theſe are 3 Vin N actions. See p. 3 * 5. I 
For when theſe are reduced to a common Denominator, 
the Sum or Difference of the Numerators, ſet over the 


common Denominator, will be the Sum, or Di Herence, f 
the given Fractions. f 
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al NE 5 > ad td 
2xy+y* f 
4. From 2 29+? take 55 che e is 4 | 
| | - 
oer 2 TL —= — =) . 8 
. 3 +13 — _ | 188 
- 5. | IRS e take OO the Remainder 16 = 
* a Ta -. | ; 
g -u 


Mul- 


eee ieee 


a : & 8 ; "LF , : R — Z x 


e vn. 3 
— of FraQtions. . 


n r 2 i „ 2 2 


IRS 7 Fans whole or mixt Duantities into improper : 
Frattions, and then multiply the Numerators, for a 
new Numerator, and the Denominators for a new 
minator. See Page 4b, 47, &c. 


1. 


5 


E x A NM P LES. 
ac 


; „ 
7 multiplied by 415 = 3X7 . 


2. mx 3 mdey : 1 1 
9 2 7 ie „ | | ? 
bp - „ bax bo RO 
| . | 5 223 
a 1 — a Val aa. Lare | 
"x3 +; 
6 = tpl * . T Fes 1 
* / Ax Sil x3 | 2B 
ar Ha oe 
ad . 
*— 4 
i | | 
nes 
+= 2 x—20+ = =o 2 | 
KX—20X — FINE ax3 *. 23 x+a* . 
2 2 22 — + 3 
23 2 — . 5 
Pp g 


If any enen be to be Ht Ron by the Des 
tor, the Numerator is the Product. 1 FA 


8 


T's 


eee eee 


PROPOSITION VIL 
2 Diviſion of * F ES: 5 


—— n * — 
* 


_ 


* 5 — * . * 


18 eme juſt in the ſame w ay a$ Vulgar Fr racti- 


ons; invert the Diviſor, and multioly chem by the 
RG Rule. - See page 52, 53, Se. 


83 M P L E 8. 5 


1. 7 2 divided by = quotes 3 2 


. | 3 _ 
|: s, . 
— divided by - quotes £29 ary | 1 
em. 
For — „ Oxy — _— al. | 
; r bem 85 0 . 8 
213 divided by =© — gives 22. k 
| + 3 I00x | 
7 For . 132 — 3a+9 „„ 
* 3 wn 
c — iv ided by gives , Lama +252) 
17 ” TSS. 
For 12 „A2 — 4 
| 17 Fs 4%. 
- | 
5. L divided b — 
* ivided y x gives . 
. 
x an 
6 ( 2 
11 * 


. 9 3 * 9 2 
D LS n 4 oo + * r 5 © 5 2 % N . * 2 * 5 - 3.x IF. 1 VE 1 SIGN « 
* x N "Ps » 8 8 # : UNE 48 e 
£ % 2 5 1 * * 1 5 8 7 ; 5 PEER: 1 
Tm v4 - « . 1 ? 
4 = W ; "© oa 5 A.” F 
» 4 Fe. 7; * 1 ns _— A; * 7 
5 * , * + * * 1 2 3 7 £ 
" $ Nt VP 2 1 at l 

y X 9 : 

N 5 — 7 4 £ 


TY + 208+ 8—bx—ab _. k — x; - £9 
4 ax +bu—ab—bb TT a ＋ 1 oa | 
ab 3 [= *+@ 
8 ax+bx—ab-—bb 1 4 
The Demonſtration to the above may by had hurt ; If 1 

an are of which take Example ſirſt; where it is 4d 


that © he — — y gives 2 


That i is, 7 HY} ay: b; 5. by equal Diviſion. 
3 a 5 2 ay | 2 
Therefore 7 * FN by 


| When the Fractions have a common Denominator, 
divide one Numerator by the other. 
ecauſe Fractions, having the fame Denominators, 
are as their Numerators; by Cor. 3. Page 14. 


Of Propertiedal Druantities. 


Ratio, or Proportion, is the Relation which one 
Quantity has to another in ed of Magnitude; of 
theſe Quantities the former is called the Aan, and 
the latter the Conſequent. 
The Quantity of any Ratio is the Quotient of the As | 
tecedent divided by the Conſequent, and expreſſes how 
many fold the one is of the other. See Def. 31. page 6. 
Thus if A, B be two Quantities, A the Antecedent, 
and B the Conſequent, the Ratio of A to B is expreſſed 


by ©; as if A be 4, and B 2, then the Ratio of 4 to 2 | 


is 2, or 2, that is, double. | : 
Quantities are faid to be proportional, or to have the 
ſame Proportios to one another, when one Antecedent 


0 


4 144 3 


contains its 1 as often as any other 3 


contains its Conſequent. Thus if 5 8. then the 


Quantities A, B, C, D, are called - Proportionals, and 


are ſaid to be geometrically proportional; and are written 


thus, A: B: Aan. I r 


is to 4 as 6 is to 3, or 8: 4 :: 6 3 
If there be three or more 8 A, B, C, D, 2 


arA:B::B:C::C:D; Sc. then the Quanti- 


as A,B, C, D, Cc. are IF) to be in continual Pro- 
| 8 or in Geometrical Progreſſior an; and are written 
8 8 3 3 E. D — 


rern 


F four Quantities A, B, C, D, are proportional, the 


1 Rectangle of the Means is _ to the . of 
the Extremes; BC=AD. 


AxB CB 


B (by 4. 2) —x5 or K = 3 Sn n mul. 


ing both by D, dee = CV. 


COROLLARY 1. 


Hence it follows that if the Product of two 83 
ties, A D, be equal to the Product of two other Quan- 


tities, B C, theſe four e are nee A: 


. 
COROLLARY UI. 


. © Hence if three Quantities are in continual Proportion, 
the Square of the Mean is equal to the Rectangle of the 
Extremes ; for in this Caſe B=C, and AD=B =. 
n 

CO R 0 L L A RV UI. 


equal 


Hence alſo, if the. Rectangle of two | Quantities be 


. K K 
N _ Y * ä 3 * 
Þ 3 : ” * EL 1 1 
N 7 * Mag Ne 
* ; - 
Fg 
4 


POTS we 


e yo 1 


equal to the Square of a third; theſe tree Quant 
are in continual Proportion, 


Note, The Learner will Gd ths ran to b of gat Sure is 
bringing Problems to Equations, 


PROBLEM LT 
ad turn proportional Duanities into n, „ 


RULE. 


Make the Product Fo the Means equal to the Produtt of | 
the Extremes, « + 


2 Ex AMI Es. 
I, If a: 21 d, then ad= be. 
2. H: 2 * 65 then b(# == 026. = © 
If c+d:b::c: a, then be ca- da. 
+ If 2+ a 3, then 263+ 19= =aa+28 . 


PROBL EME © 
25. turn E quati ons into Analogies or Proportions 8 


VVV 


Divide R Side of the E quation into two fuch Futon 
as being multiplied together will produce that fide. Den 
make the two Factors of one fide of the Equation the tus 
Means, and the twa aeters, on the other fide, the 2200 
| TELE E 8. 

1. If ad be, then a: :: c: d. 

A. H hen#: c:: ets 

3: If bc=ca-+da, then cd: ö: c: a. 
4. If aaþ2ae=2by-+yy, then 4: :: 2b+y: 
"If pen NE then 5: 4; ft 7 V7 


15 . 55 2” 2 855 * 


1 — . 
OP Foal) IJ] 


6 


* * 
155 OE 


„ nf win? if OPOSITION, X: 
5 een of Ai 5 7 


i. 


——_— 


—— 


N 1 in Algebra is * Equality wh ich al. 


ways exiſts between two different Expreffions, as 
— one Number, or Quantity, and one; ſeveral, 


and one; ſeveral and ſeveral, or between their Sums, q 


Differences, Products, Quotients. Powers and Roots, 
either all expreſſed particularly. by the common numeri- 
cal Characters, or univerſally by the Letters of the Al- 


5 1 © or by both theſe together, and known by this 
ark =. The Uſe of ſuch Equations is for repreſent- 


ing more C nvenienthy and more diſtinctly the Conditi- 


ons of Problems, when tranflated out of common Lan- 
- guage into that of Algebra. As, for Example, let it be 


ſuppoſed to find a Number with the following Property, 
— 2. that 3 of it, with 4 over, may amount to the ſame 
Z with g over. Here putting x for the unknown 

| ue, the Condition of this Problem (when tranſla- 


ted out of common Language, into that of Algebra) Will 
be repreſented by the following 3 VIZ. +4 


I* 19. Now fince in this Equation, as well as almoſt 


all others, arifing immediately from the Conditions of 
Problems themſelves, the unknown Quantity x, muſt be 


O ordered, that itſelf alone poſſeſſing one fide of the E- 


_ muſt be found equal to ſuch as are entirely 


own on the other, that is, in the preſent Caſe, to de- 


termine the Value of the unknown Quantity x, is what 


is commonly called the Reſolution of an Equation ; for 
the effecting whereof ſeveral Precepts, Axioms and Pro- 
ceſſes are required, ſome * to Wit, ſuch as moſt 


fie 


” * [2 5 * 4 ” * I" * 
> Oh A n 14 * R 5 a 
8 9 R a 8 
* 8 OH 9 * , 
4 7 Io 7 


i, "Swuevtel ron” 
frequently occur, we ſhall here put down, the reſt we 
ſhall take notice of occaſionally as they offer themſelyes. 

I. If any Quantity be taken from one ſide of an Equa- 

- tion, and be placed on the other with a- contrary Sign, 
which is commonly called Tranſpo/itin, the two Sides of 

the Equation will be equal to one another. Thus 12 

| 4=8; tranſpoſe —4, and you will have 12=8+4=123. 

or x—a==b; tranſpoſe —a, and you will have A. 
2. If when an Equation is to be reſolved, Fractions 

are found on one or both Sides, it muſt be freed from 

them by multiplying the whole Equation into the Peno- 


\ m_ 
"36 | 


 minators of thoſe B ractions ſucceſſively. © hus if — Hrs 
| 3 


+4= 2 +9, multiply | both ſules by * and you will 


Mo ee N 
. » ; 


have Ss +27; multiply again by 12, and 1 


will have 24x-+144=21x4-324> - =_ 
3 1 04 RIOI thus reduced to — 0 
Terms, the unknown Quantity be found on both Sides 
the Equation (which in moſt Caſes happens ſo) let it be 
brought by Tranſpoſition to one and the ſame Side, W. 
to that Side which, after Reduction, will exhibit it gr. 
native. Thus if 24x+144=21x+324, tranſpoſe 21x, 
and you will have 24x—21x-+ 144=324 or Try h 
31443 24. | 
After this, if any looſe known Quantities be found on 
the ſame Side with the unknown, let them alſo be ere 
poſed to the other Side of the Equation as we have here 
144, joined to the unknowreQuantity above, which tranſ- 
poſed is 3x=324—144, or rather 3x==180. _ I 
4. If now the unknown Quantity has any Coefficient | 
before it, divide all by that Coefficient, and the Equa- 
tion will be reſolved. Thus if 3x= 180, divide both, 
Sides by 3, and you will have x=32; that is, x0. 
5. If the unknown Quantity, or "any other Quantity, 
be concerned in every Member of the Equation, divide 
the 9 * much as is common, and the Equation 


_ i F 
= | pn 02 DE ec win 6 
f a * | 4 5 : 7 | „ 


OY of A1 1 7 


will be reduced to a more ſimple one; thus if 4 = 106, | 
divide the whole by x, and we have 4x*=1906, whence | 


; by the laſt article xx=49- 


6. If at any time the unknown Quantity ariſes to the 
ſecond Power, or Square of itſelf, then extract the Square 


Root on both ſides of the Equation ; ; thus xx==49 ; then 


by extracting the Square Root on both —_ you will 


1 0 — 15 
es Ex AMPLE fer * np Equations. 


h Suppoſe this Equation, - ente 
Method 

. 

| + bo IR IP 


„ . 


Þ+ 


2 

” axi2 3 24x+144= r 

321K 424 —21K 1442324. 

-4—144| 5 | 2 - 21 ＋==324— 144. 
E | 3x=180. 


that is 
653 [/I 


Denominator 3. Then I obſerve my Equation in 


| whoſe Denominator I multiply the whole . in the 
2 Ste „and it produces 24x--144=21x+ 324, and in 


argin I ſet 2X12, W which makes a third Step. : 


| Now _ 


. Firſt here is given this Equation — fp 4=lf 4 + 9, ta 


find the Value of x. I ſet dow the "LI of the Steps 
(i) in the Margin, and multiplying every Part of the E- 
quation by 3, it produces a new Step (viz. 2) and | is thus 


2 L. ＋27, and the marginal Note i is 183 de- 
; gating the firſt Step to be multiplied quite through by 


the ad Step; and find another Fraftion (viz. rt), by 


SS &@% 


o : 
. 
P 


| Equation. 1 | 5 What is — 2 


4+8*c 


Of ar Er BRA. =. 
N o. having got my Equation out of Fradiens, 1 muſt 
ſo tranſpoſe the Terms by Addition, Subtraftion, &c.. 
till T being the unknown Quantity on one ſide of the E- 
quation with an affirmative Value as the 5th Step, which 
order'd according to the Signs + and —, gives 3x=180- | 
for the 6th Step ; then by * 17700 x. willbe = .. 
603 and ſo of any other. 72 1 


FOI 


* 


5 
Ix6 | = 


2 
2x8 [3 | 84—192=1152—6x. 
3 ＋6 4 ee 82 
5 
6 


— "WH * 


4+ I92 
| 1 


b 
* 


4 


| Given this Equation une * e "I 


c : L- 
8 * 8 * „ * 
© ET 3 f 

£ * - 


Th | x a—F= Eg, 6 | 58 
3 | 8 | 3 „ 


1 a- 0. 8 1 


2Xc 


abe -c b bir. 
3＋ e 3 


abe b L- be- I. 
o t e be bbc. 


338 8 


| | —_abc+ bc . 
3 3 9 N YI 4 1 
5 . 
1 


— 


T8 


150 ws 


13 fad the 


"6 Ar a 0 E B R ue 
| Given this Equation Ch 25 
2 . Value obs, — thus; 
4 | 8 56 — 48 F. 
3 = 
1 2 . ka 
2X8 3 | 1792—24x=1536—20x. 
3+24* © | 4 | 1792=1536—20x 24x 
that is 5 8 Ko 
| $5—1536|6 ng 38. PE 
EE 64 
Value of x. Thus 0 7 ; | 
25 1 
2 8 10 
| 2 464. 
2xT6 | 3 | 750x—400=72x—640. | 
-23+640 | 4 | 0640+70x—400=72x. 
 4g—70x | 5 1 
that is | 6 | 240=2x. oy 
6 71 7 | $==120- 


"on Obſerve the following Rules. 


of fon LGEBRA) nb J 
Given this Equation - 55 — . By 3; to find | 
the Value of x, when a=12, b==1, LE 484. 33 


1 | 10. 4A. — 1 5 „ * | 
Ixbe .- [2 ax—abeþbbe=bee— . 
2xabt |3 berker bates 9 g 
3 Tbedx 14 EPhexb beds —ab*þab*=ab*c34-abe* i 
4+@b* [5] a*bex+bedxbab**=ab*3.ab*+a*b* 
2 ober- TL-bedæ abc. a. u- Abe % -ab. 
| 8 . . —— 7 >. 
e 7 | P 16697. 2 7 NM b | 

e 
: General Di real ons for ſolving Mathematical 
Problems. 


\. 


\ 2 a Queſtion ; is propoſed to be refolved 3 
braically, put Letters for all the Quantities con- 
cern'd therein, whether known or unknown, accoi Y 
to the algebraic Method of. Notation, and ſuppoſe that 
the Thing required is done. Then proceed exactly as if _ | 
the Anſwer was really known, and you were going to 
; oy whether it is true or not; and this is to be done by 
ſtating all the Conditions of the Queſtion, which 
will furniſh you with one or more Equations, that muſt  -} 
be cleared by the Rules given before 1 in the Redudtion of | 
| Equations. x _ 
: 55 or if the Signs i in IRE be rightly dero, the 
very writing down the Conditions of the Froblem wil! 
furniſh you with a proper Number of Equations, by 
which how to know whether the Problem be limited or 


— 


UE 1, 


N 5 the Number of Quantities ſought exceeds 1 , ; : 
Number o given Equations, not depending on one another, 


- the Deen is capable of innumerable OT 


AVLE 


* 7 Ale 
mur m. i 
W ben the Number of the Equations, not Swine 


one another, are juſt as many as the Number of the Gar. "I 
tities s ſought, then is the Equation truly limited. 


SCHOLIUM I. 


Problems are more than limited, when the Number 
| of unknown Quantities is leſs thanthe Muaber of inde- 
pendent Equations, in which Caſe it often becomes im- 


1 SC HOLIUuUu II. 


BW A Problem will be impoſſible, tho* the Number of E- 
quations be leſs than the Number of unknown Quanti- 
ties, if they involve any contradiction ; as if a, 7 bw be 
three e 1 and if g— - e+29== 6 
ow ſince, e Equation, 24—2 — 7 
8 2b 2000 be = 355 Which is a e 
| OE Dn iy: 5 


of? 


7982 89 82 
E 75 8 Ree b a N 


_The Solution a of Equations 25 


Of Simple or Pure un py 


T* E Nader having now well acquainted himſelf | 
with the preceding Rules, it may not be impro- 


per, if we come now to ſhew the Manner of applying | 
thi ſame in ſolving mathematical Problems; to do which 


we have thought it neceſſary here, to inſert ſome of the 


eaſieſt Problems we could think of, and if the Method 
of Solution, we have uſed, be wall obſerved, our young 


Learners will find (OE; in nen thoſe that are 5 


| mor e intricate. 


_ Man- beth 100 Hs old, upon his Birth-Day had 
his three Sons with him at Dinner, namely, William, 

James and Thomas. The Father aying to them, Well, Sor, 
T am this Day juſt 100 Years old; William the youngeſty 
ſaid, Father, my Brother Thomas i is four times as old as 1 
am, and my "Brather James three times as old as I am, and 


all cur Ages together are Juft Jour Age. How old was * 4 
| of or three Sons ? 'Y 


SOLUTION. 

Put x= an s Age; then becauſe Thomas 3 is four 
times older than liam, his Age will be 4x; and be- 
cauſe James is three times as old as William, his Age will 
be denoted by 3x ; now William ſays that all their Ages 
added together is juſt the Father's Ages or 100. | 

For |i]sx= Milliam's Age. 

 Thenſ2|4x= Thomas's Age. EN WE, 
And 33 = Fames's Age. 
 1+2+4-3]4/8x=100 by the Jueſtion. 

4—8 lelr==2= 5 Years 6 Months William's Age. 
DSonſequently 4x=50 Years, Thomas 's Age, and 3 
| 37 Years 6 . ames's _ — 1 

'Þ R © B- "T4 


— * 22 q an bao la: - din 5.0 TIP 
„ "EE 9 9A R ; = * 1 
— ö l 9 ” R * * 
2 - OT STO ER ANY RS 4... ” X * 
* o * * * + om * - > 
x * © 7 7 3 
. * 1 
1 
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PROBLEM II. 


TH ERE' were in Company together four Perſons, a- 
dam, Edward, Charles 9 William. Adam told 
Edward that he was older than him by two Years ; Charles 
told them that he was as old as bath of them den and 
four Years over. William hearing 2 — ſay 71 2 4 " 
a juſt 96 Years ald, and that is equal to all your Ages. 

How old were Adam, Edward, as Charles * | 


-* 
I 


SOLUTION. — 

FR Edward's Age be denoted by x ; then Adam be- 
ing 2 Years older, his Age will be +2 3 ; and Charles 
being as old as both, and 4 Years over, his Age will be 


K 244, that is, 2x46. But //illam ſaid all their 
ages added together was juſt equal to his. | 


| il x —Edward's 
1 8 Fore) 2] x4+2== Adam's Gage =) Villa's 
3]2x+6=Charks's 4, *nIy 1 
reg e Tee Equation. 
4—8 $14*=960—3=58 
Vo 5—4 [or====22, Edward s Age 
Conſcquently|7|x4-2=24, Adam's Age 
11 * 50, Charles's Age. 


| PR 0 B L E M III. | 
755 REE Perſons, Andrew, Benjamin and Charles, 
are 


| to go a Journey of 340 Miles; of this Fourney, 
Andrew is to - a 15 5 — of 2 — 4 5 
Benjamin 7s to. go four times as many Miles as Andrew, 
and three Miles more; and Charles is to go twice as many 
Miles as Benjamin, and five Miles more. How many 
Miles muft each of theſe Perſons travel 2 7 to male 
out their * 340 Mites * 


8s 0 LU T ION. 


Put a Number of Miles that Andrew went ; then 
Benjamin will go 4x+3, and Charles will go 8x4+64+55 


9 I !! . , , 
os > 8 n F * - 3 8 A T2 * een 4 
„ 7 COL. 2 : . 5 * 57 8 CHASE: 7 5 xD v * 4 2 


ere R 
* * he Ks . * 


W 


„ 00s uo! 


or $x4 +11, becauſe he goes twice as many miles, and 


five more than Charles; all which added e muſt 1 ; 


be equal to 340, whence ms” 2 
EZ STO el FW NBC par 5 N 1 
= Then 410 = The Miles that See went, «nd 
211 f the Miles that Charles went. is 7 


For 103 4 on . 
| 211457 | 3 
. Proof 340 | 


PROBLEM IV. $4 5,00 

HERE is 2731. to be divided 8 07 4 Perſons, 
namely, Andrew, Bennet, Chriſtopher” and Daniel. 
Andrew is to have a Share unknown ; Bennet is to have 
twice as much as Andrew, and 3ol. more; Chriſtopher 7 is 
to have 3 times as much as Andrew, wanting 52 l. and 
Daniel is to have five times as much as Andrew, and 261. 
more. How muſt this 273 l. be divided — i them, that 


every one may have his true Share ? 


SOL UT ECERN: 

Let x denote Andrew's Share; then Bennet's will be 
Zx+30, Chriſtopher's will be 3a —52, and Daniel's 
5x4-20, according to the Nature of the Queſtion ; 
which being added together, the Sum * be — to 
2731., whence this 5 
Equation i 11x430420—52=273 
that is E DL 
242 |[3[[1x=273+2==275 | 
3TH z, Andrew's Share 5 
Whence Bennet's =80, * 8 =2 35 and Davies 2 


ng. 


4 \ 


MY 
8 


wa 8 k 2 24 
* 0 . ; 
- 
* 
, y 7 
2 * 4 
CI 
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P R O B L E M V. 8 
Man dying, gave to his eldeſt Son + of + of his E ate, 
to his ſecond Son 5 of x 0 * E bt; 225 hey 


had counted ae Portions, the eldeſt Son had 40l. more. 
than the 2 the remainder "of the Eſtate was given to 


the Wife younger Children. The „ erft is, how 
much was iy 2 ſecond Son's Portion: 
Ve 


and how much 


w * the and younger Children? 


oer I ON. 

Let æ be put for the whole Eſtate; then of . 5 
IS Fre, or z x the eldeſt Son's Share; and ̃ of 2 of x, 
or rex, is the ſecond Son's Share; but the Queſtion ſays, 
the eldeſt Son had 407. more than the ſecond ; therefore 
to bring it to an Equation, add 40/7. to the ſecond Son's - 


. Share, and it will be T6 #-+4O 5 which, by the Queſtion, 
E equal to the eldeſt Son's Share ; 5 whence hs -- 


Equation 145 S TS K-40 
1er 2 rb X40 
that is 3 FK 40 | 
38715 5 4|x=600/. the whole Eſtate. 
Then £x=1001. the eldeſt Son's Share. 
2s x==601. the ſecond Son's Share. 


And there was 440/. for the Wife and younger Children. 


PROBLEM VI. - 


O NE coming into an Orchard aſeed the Gardiner how 


many Trees there were in the Orchard; the Gardiner 


r bee that the one half of the Trees were Apple-Trees, 
| — ay Part Pear-Trees, the ſeventh Part were Plumb- 
Trees 


1 Orchard ; then = will be the Number of Apple-Trees, | 


„and that there were 12 Cherry-Trees beſides. How | 


* Trees were there in the Orchard ? 


SOLUTION. . 
Put x= the Number of Trees that were in the 


OY 


„ 


"ofa LGEBR . 1 
the Pear-Trees, 5 the Plumb-Trees, and I 2 Cherry- i 


4. 

Trees ; all which being added together muſt, by the 
| Queſtion, be equal to x, the total Number of Trees i in 
the Orchard; which being done, we have . 


| R : 
E uation|7\— — Fe ˙V 
9 I 4 7 s | 


Contrac. 25 -+ I 2=x, by the Kue, of Prodtion. 


3X56 3 „ 
2 5% o = | ; 
that is 5G = 572 | _ 
66, [ofr==FF=1 12, the Number ef Trees in the = 
Orchard. =—_ 
Whence there were 56 kool Free , 28 Pear Trees: _— 

I wes gs which added to Ms. I2 . . 
make 112 7 


a B L E M Vn. 
begins the Marld with a certain Stock of Money, 

. which he improv'd ſo well by Trade, that at the End 
of the firſt Year he doubled his Stock, except 1001. 2 1 
ed for the Uſe of his Family ; ; and fo he goes on every , 55 

doubling his laſt Year's Stock, except Tool. a Year's 
Pences, and at the End of three Years he found himſelf bred * 5 
| times as rich as af firſt.” I demand bis firft Stock © 


$QLUT40 N; _ 
Put x his firſt Stock; then his Stock at the End of 


— r 


— 


the firſt Vear is 2100 
Second Year's End 4x—300 
Third Year's End 83 —700. 
Equatinr. 8x—700=3x 

Equation|1 8 X—700=3x 
1＋700 [2] 8x= 3x4-700 
2—3x [3]8x—3x=700 
that is [4|5gx=700 
425 S 140 


. : % - 
: * « * - 
. _— 
F = 5 * 
- 3 1 
% "= 
* -4 
Ko — 
£ 1 
| T 5 = 
” . 1 2 " 
» A — 8 c : N a 
. ” 


| 158 8 


Proof. For 140x8=1120, and 1120=—100=422 


and 140x342. 


| P. R O B L E M VIII. | 
1 Digg a Fiſh whoſe Head 1s n „ and 
the Tail as long as the Head and half the. Body, and 


| the Body as long as the Head and Tail to beth Quere, 


the length of the Body and Tail ſeparately ? 


| SOLUTION. 
The length of the Body put x. 


Then the To of the Tail wil be⸗ 2 


. * n 


Ið 1 — 


18 | 1 „„ 


and 27 the lengeh of the Tail. 


1 0 B L E M IX. 
Equired to divide 100 into two ſuch Parts, that 170 
one Part Jabtradted from 8 of the other may leave 39* 


8 OL * ION. 
For the firſt Part mit © 
'Then by Ax. 3. the other is LOO 


N 


+ of one Part 2 
And 3 of the other I —_— : 
Kota; —— 39. 


W ae 


ese 1 
SO 3 e e — 


18. 1 | 4 
n 9 1.14, 4.008 


= | Equation|1 


Ix6 


4 8 2 K 4 
, 3+-20x 
. 4 ＋18* 


5-936 
that! t is 


2000—20x—18x==9360 
2000—18x==936--20x 
2000=9306+ 20x 18x 2 
2000—930= Prue | 
28x—1064 | 

* = 36 228. 


PROBLEM X. 


A 94 B engage at Play, A had 100 Guineas, and B 8, -Þ 
before they begin; and, after a certain Number of _ 

| Games won and loft between them, A riſes with three times 
as man Guineas as B; I demand haw many Guineas A 


un B? | 
461 UTIO N. | 
The Number A. won of B. put K 
A.'s Number at laſt wy" 100. 
8 80—x. 
. 100 T 240 —3. | 


ZI ———— W 


n R i : 
"_ Kg : | F " Mo IP e 
n gy 
. 


£ 8 Equation|[r00-+x=240—3x 
 I+3x [2}l00+4x==240- 

228100 [J4F==140- 

„ 3074 #83. 


PROBLEM 8 


0 NE meeting a — of Beggars, & gave to each 6 
Pence, and had 20. Pence over ; but if he had given 
8 Pence each, he would have wanted 16 2 for 1 
— Gere, the N umber of Beggars © | Oo 


SOLUTION... 

The Number of Beggars put . 

The Number of Pence given 6x. 

5 The n of Pence in all. e. 23 
: „ The 


* . 
- 


* . 
* 1 


16 Of ALGEBRA. Xx 
The Number of Pence that would have been 8. 56 
given at 8 Pence 


Then he would have wanted 16 Be Viz. 8x—16 
| \ Equation 6x+20=8x—16. N 


*  Equation|iſ6x-þ20=8x—16. 
 1I+16 [a2jox+36=8x. 
2—bx [3Sx—6x=36. 
that is [4|2x==36.. 
5 


4— 2 * 8. | | 
For i8x6=108. And 188144 
+30; * + 5-10 
2 P 


PROBLEM XII. 


O lets out a certain Sum of Money at 4 per Cent. 
3 Simple Intereſt, which, in 12 Years, wanted but 200. 
1 „ the Principe What was the Principal ? 


SOLUTION. 


For the Principal put 8 
The Intereft for a Year, | 


For *Xx: 
For 100 4 1186 


For 12 Vears 3 
„ 0 


> Equation 3 1 
Equation|1|:+ F 20. 
IX25 2 2K 25 500. 
294500 3ISOO I2xX=25x. 
3 = 2X [4/500=25x—12x. 
hence Sν = = * 387 7. 


PROBLEM — 


K quired to divide 248. into 24 Pieces, confi, fling only of 
Nine-pences, and Tories Pence u Penmies ? 


$OLU- 


FT * 5 ” T 4 * K * = b 9 * . a * * , * * * 2 - A * . _ — ” "Y 
a * . * * W 8 , L 8 5 
£ * PY F< i * 
. Py \ 7 * * by ; 
- SS \ 35 
: * 


SOLUTION. 


For the Number of Nine · pences put . KY 


By Ax. 3d. of 14d. 4 24 5 
Of Half-pence the former | "T0 
The latter » 648—27x 
A * whole 18 ＋648—27 x 
8 Equation 18 ＋648—27 576. 
Lawn 18x +649—27x=576. 
I+27x 2 576＋27 . 
2—18x [3648=570+9x. 
3575706 =. 


429 | D Nine · pences, anda4—8 2416, 1342 Yn 


To ſtrengthen the Idea of the Learner, we have all 


EY "FL „ L 4 _ a 
* r * 9 22 nn "RAT 
b > , l 2 e 
9 « = Y 
* = 
7 as 
: £3) 
— > « 4 We - 
Y e . 
- * 
& 
- — 
* 
< 
2 


along ſuppoſed x for the unknown Quantity, and the: _ | 


known. ones by their reſpeCtive Figures. But the fame "FF 


may be done more generally, and at the fame time more 


i 2 by ſubſtituting a, ö, c, d, &c. for known a j 
Quantities, and x, y, x, U, Kc. for unknown. Beſides, 


it will be more conducive to reaſoning, becauſe it ſerves 1 


univerſally, in all Cafes, and does not in the leaſt appear 


as if contrived, and therefore is preferable to any other, 


to repreſent the known and unknown Quantities by Al- 


gebraic Symbols; ſince from thence a general Theorem 
is derived, whereby all other Queſtions of the ſame _ | 


may be reſolved. 
— PROBLEM XIV. 


7 O Men, A. and B. travelling together, A. nk 


240 l. and B. with g61. met a Company of Robbers,. 
who took twice as much from A. as from B. and left A. 


thrice as much as they left B. How much did they take e 


each ? 
55 SOLUTION. - 
e 
o, 8 
Sum taken from B or 7.5 


1 


ki „ — td R „ 
N „ _ * . — A 4 p * e 5 
A * 7 
= . . 5 * 
k * . 
* * N 
> OS , 5 "% X Of 
162 85 ALG 
: - 4 


Then from A Scr 
4 Left B =b—- © 
Dx. 35 Left A Sa- cx 
Equation a—cx==db—dx. 
Equation] lla—cx=db—dx 
IX 2 a—cx+dx=db. 
2 dx—cx=db—a. 
- . 
48. 


8 . 1 
| POS a Caſk holds 81 Gallons of Wine when ull, — 


out of hich a certain Quantity is exhauſted, an then - 
the Caſk is filled up again with Water; 2 ame Quanti- 
ty being again drawn out as at firſt, and the Caſk again 
filled up with Water, and ſo on four Times, always filling 
the Caſk with Water after every Evacuation, there 1s at 
laft found 16 Gallons of Wine left in the Caſk beſides Wa- 
ter. | What Quantity of Wine was drawn out each Time? 


T 
Since there was the ſame Quantity of Liquor in the 
Veſſel before every Draught was made, viz. 81 Gallons, 
and ſince there was taken the ſame Quantity at every 
Draught, it follows that there muſt be left the ſame 
3 after every Draught. Call this remainder x, 
then we may obſerve, that at every Draught the 
whole Quantity of Liquor in the Veſſel, and conſequent- 
ly the Wine, will be diminifh'd in the Proportion of 81 
to x, and tho? the Water was afterwards recruited, the 
Wine was not; therefore if x repreſents the Wine teft 
in the Veſſel after-the firſt Draught, and a be put 81, 
=16, the Wine after the ſecond PIPE ey be found 
by faying 


3— 3 12 


x7 


As A: :: 4: tae Wine let after * ſecond 


5 


AY 


i —_ 3 20 . 4 A * n - nm os am £1 at 6d xg * TY we WO WY ia rt „ IG ge £35 et 25 OF ne TG p Fa 
be i tht + * . "SH Wy BRL PRI: w_ = * L F amet Ta © Yo n % 6%. * £"M 


Are „ 1 
And a * oy bo = Wife left Sher the fourth * 


| Draught which by the Queſtion muſt be equal to 
| Gallons. Hence this " * 


— 
us. b 


. . ” { , 
. 
* & - % 
5 2 


Equation A b. 


a3 wo 
| „ | 
— Ecuatinl I . 
+ IXa3 zA = e | 
21152 F. Re . j 
3e 02 4 * H= 54. , | = 
For e ỹ· 
. 531447 OR = 
NE ns 8503056 1 
* 157464 


* 9% 
e Ie J 


P 8 
” I—54=27, firſt . 
| $4—36=18, ſecond Draught. 
_ . 36—24=12, third Draught. 
24—16= 8, fourth Draught. 
55 +16=81. 9. E. 7. 


PROBLEM XVI. 


bk F Clock has two Hands turning upon the ſame Contery 

<> — the fwifter makes a Revolution | every 12 

Hours, and the flower ny 16. 3 the  Synodical 
Period of the two Hands? | | 


N. B. That by a ſynodical Plated, I mean the whole Time FR the 
Moment the two Hands are together to the Moment they come together a- 
gain; whence it fellows that, in every ſynodical Period, the ſwifter Hand 
| makes one Revolution more than the flower. For if we once ſuppoſe the 
two Hands together, it will be impoflible for them to come. together again, 

till the ſwifter Hand has got an entire Revolution before the ſlower, in which 
time it muſt have made one Revolution more than the — "whence the 
| Cc, is as Follows : 3 | 


a 2, e 


7 


enn 


164 | 

8 SOLUTION. 
Put 12 ga, 16=b, difference —=d=4. 
Number of Hours in a ſynodical Period. x. 


Number of Revolutions in the W ==> 


a 
In the Slower | ä =>. 
1 185 L 


The Difference | 852 i : 5 ==. | 


PROBLEM XVI. 


O buys a certain Number o " Eggs,half at 2 a Penny, 

and the other half at 3 a Penny. Afterwards felling 
out the Whole at 5 for Two-pence, he contrary to his Ex- 
pectation loft 12 d. by his Bargain. How many were bought 


in at rſt? 
wy SOLUTION. 
Put 12=a, 2=6b, 3=c, Sm. 
Number bought at firſt x 
62 


Number at 2 a Penny. 7 
Number at 3 a Penny 2. 


2E 


Price of the former in Pence Z. 


* 
i 1 


Sun 


Of the latter 


. 


. Ss 


Of the | Whole BY 125 8 
i . 
„ 7586 
Eq | ab m + 
3 — 
IXab 2 Io = Taab. 
3 * | = mM 
ana. Z{Iomx==abbxbaabm. 
3—ab*' [41 omx——abbx=aabm. TH 
5 aabm | 
ao 77 1 S 89 
45 8 NY rom * 720 | 


PROBLEM XVIII. 


= Houn Gameſters A, B, C, D, each with a different 
Stock of Money about him "fit down to play; ; A. wins 


2 of B.'s 2 Stack, and at the e ſame Time B. wins 3 of C. 6 


* C. + of D. 's, and D. 3 of A.“s; Guin which they 
each 5 0 2 3 Guineas. "Hew many Guineas had each 


* LY 3 72 
+ , *S of * *7 
8 $3 . : 
| 5 
8 5 
. * y * 
. - Ss. _ * . * 
A 8 4. = 
2 . . 7 


* 


4 
1 q PE" 
Pa #2 0 UG — 


at fir? 
8 0 L U ＋ 10 N. 1 
The Money D. won of A. „ _ ET 
A.'s firſt Stock _ 5* 
The Remainder of A.'s firſt Stock after his lok to D. 4.x 
The Money A. won of B, _ # + 2348 © 
B. 's firſt Stock 5 4685 0 
The Remainder of B.'s firſt Stock after his I 
Loſs to A. 8 | 85 23—4*, 
The Money B. won of * im =4x of 
C.'*s firſt Stock | PENCE. he -- 6 7 
Remainder of C.'s firſt Stock after his Loſs to 88S. 
The Money C. won of D. : | 8 43 
D. 's firſt Stock _ : my * 
The Remainder of D. 8 firſt Stock after his: A 
Another Expreſ on. D. won of A. OE LANES yz 


" Sn 248X—46=x. 


"Equation, 


o/ ALGEBRA, 
| 63 I 

[2/124x=x-46. 5 
235 — | * 9 
$=$5=2, ch Money D:wonof . 


PROBLEM A 


N quired to divide 1 80 into two Kd Parts that one may 
be to the other as 2 to 39 | 


SOLUTION. 

Put 2, 3=b, 180 . Let x= one Part, and by 
Ax. 3. M—x will be the other Part. Proportion : 
:: 4: 3. Therefore e * Pr wh 820 


PROBLEM XX. 


3 Tr RE is a Pole 6 Feet long, at wheſe — 
ſuſpended 2 Weigbts, one of 5 Pounds, the other 
| of75 7 demand the common central Gravity thell eigbte, 
4 bar 5 15 its Diſtance from the two Retremitic of the Pole? 


$OLUTION. 


Let 6 feet ws inches S. 
== 

Diſt. of its central 3, from 7 Pound weighs "2 
From the 5 by Ax. 3 . 
Proportion - _ #7 HP 7 F738 
—— — by. By Prop. L IX, 
Equation|1 r 

I+bx 

2 cs 


- - \ 
. 4 = — 
— 7 5 ILSS n , ; . x 
PETS 5 „ 
MI wy | p f ; £46 
* * . £3 ” 
7 . * * 1 


as 31047 


Of A L GEBR A. WE 36% 


PROBLEM A 
HAT Number is that, which being ſeue abode 90 9 
e will leave the former um 10 The latter J 


SOLUTION. — 
Put — 52 Ab, Ze, 4. 1 
Number ſought x. 3 
Proportion @++x : 5 ae 4 ' 
Th. ad- dx be- c. By Prop. . = 
Equation|1\ad+dxzbcÞ+cx. 
(0 


— as of d dc = be * 


0 . 1 
« 4 « 
* 3245 { 
SOS. Be | j 
: F 
- 3} 
b * d | ' 
PF - * - : : | 
4 : - | 
es 
7; * 


. <a 
* * 
2 2 C 
of . 
ane, 
LAN | 
5 


N 
2 


8 


{ 


{ » 
3 
1 


71 


"Of irvine and ertermi nating the 1 un- 
1 WTO a. 


— — * „ * 11 am 


-R UE K. N Fd 
#*. ND by Reduction the Value of one unknown Quantity 
in one Equation, and fubſlitute this 1 alue for it in the 
ther Equations. © WE | 
| ExXAMPL E. "Hy ; 
Let a 4 2 2—＋5 and 3ax—yx=4; to exterminate j. 
By the firſt Equation I fo tranſpoſe the Quantities a and 
, till I get y=2b—a—s ; now ſeeing 2þ—a—x is the 
ſame as y, ſubſtitute this Value of y in the ſecond Equati- . 
on, and it gives 3ax—xx2b—a—x=24, that is, 3a— 
2bx—ax+xx=d ; but becauſe Jax—ax is =2ax, it will 
| be 2axP2bx+xx=d. 
We have purpoſely omitted other Examples that fall 
under this Denomination, becauſe 4 Wes {well the 
Book too big. : 


PROBLEM XXII. 


Tk RE is a. certain Frattion, which, if « an Unit be 
added to the Numerator, will be equal to + ; but if, 
en the contrary, an Unit be added to the Denominator, the 


 Fraftion then will be me to 3 *, \- 06 the N. umerator 
and Denominator ? 2 ; 


* 0 1 0 T 1 0 N. 
F or the F ration ſought put * 


* . 72-91 pe; DOES "> 5 : 
* * 5 1 " , 7 5 ; 5 N 5 ; 7 
- * 8 * » £20 4 5 , 
" "> | on : s 5 5 4 
6 | % ; * 60 4 6 . 4 
| * w 7 W 4 # - 1 
KGN 
; * * . + $ p 
\ RE, 95 . 4 2 k 
, 5 2 0 * 


— 4 
4 ! 
; - = © * 7 g 3 3 o 
* 9 BY 3 „ e 8 * 
| 80 3 LY ; ; M 1 5 
— ; : * 
wt a ? : a 7 
9 Sy x * * 


r RON 
8 - Jag ne be here + is eam. | 

2:4 266 Ja „ 
2083 r E 


IXI 12 . | of 
+1213) g=p+3pn=p+rys  þ 
I 3—3) [14]49—Y=15 ES 1:1 2 „ 
that is [I5ly==Is5. eee of 

2 rom i the. 9th Step x=43 E 0 is +. is js the rectus, 


PROBLEM XXIII. 8 I 
8 7! HE RE 7 is a certain Bowling-gfeen, whack, * if it was 

2 foot broader, and 3 longer, would be 64 ſquare Her: 
but if, on the other hand, it was 3 foot broader, and 2 
langer, it would be 68 Here Feet. n 'Y, 2 - 
ons of the e 5 


0 s O0LUT ION. — al 
5 a b8=b, 3==c, 2 =, and let æ and y . 4 
note the, Breadth and Length reſpectively; then its N 5 
will be y, the Breadth and Length of it on the firſt - 
Suppoſition will be Kd, and y c z now the Length 
multiplied ** the Breadth gives the Area, that is, 4 N 
Tc a7 ed. The Breadthand Length on the _ |} 
* e tion will be . Fe and 8 2 and for the 

Reaſons above its Area will ee - 
Whence » we have theſe” 6 TE OY 2 


: 3 
N 2 . 4 
5 5 A 1 
* : ; 8 ; 8 4 
E * 5 1 z 
* « o o 
5 2 n 


> 


* 


5 of bs gal. T 
N * 3 at inf 1|xy+dy+cx+cd=xy +a. = 


5 | 2] CET EET E 
« 3—dy e 8 8 j BE WE 2” 7 


eee 


1 
3X 32 ue cd —ad 

14 —— 1 
| Conſequently 210. N 


Mete, + denotes W and Fenifies chat the 
13 ſtep is ſo order d as to get the unknown Quantities I” 
on one fide of the Equation, and the known ones on the 
other; and is no more but ſaving the Trouble of ſetting 
0 7 


| | PROBLEM XXIV. 
| O lays out 28. 6d. in Apples and Pears, buying his 
Apples at 4 a Penny, and his Pears at 5; and after- | 

1 wards accommodates his Neigbbour with 2 of bbs [pples, 

Leu of his Pears for 13d. 1 the Price he bought them at. 

8 Quere how many were bought of each Sort? 


2 SOLUTION. | — 
Let 25. 6d. Nm a, * Sc, 134 Number 
* umber of P . r 
3 Price 


5 
3 

mw 

* 


of 


: "i 
uy RE K 4 
%. 3 ODE Fe 
» k 4 
ft 25 3 
* 
"© 


as c N * n * TIE? I * * 22 * a * 
3 JJ ; e 9 . ne the NT Erin Go TIRE PID 
: * — » 3 . 44 1 8 ; * 2 os x Fo : 
J. N 3 * 
: de, _ __ - 
* 3 > > 4 . b 1 . 
C i + 8 FP Fett 
s « ” MR” 9 
8 . — % 
: 4 
8 a , : — — 
8 . / * 0 * B _ e 
1 . ; 
a * 2 44 
* ; rn LS ** * 
oO 4 * 
. * — 
- FA 
r Pric 975 * 4 > 


Price of the « latter in Pence. 


J - 


t 


> 
9 
380 
* 
7 
1 
p l 
F * 
_ . 
: o 
Y a9 
* 5 
5 
* 1 
8 
6 4 a 
P by " 
9 
3 
2 
of 
: 3» 
* 
* 


Price of half the former 


— 
1 


Price of ons third of this e 


H 


be 52 —— By kun, _— 
3 „ 


E * 


- Wheiten # x is F e a we have his 
2 Equal — en 
1c | bee 2. WE —- 
2x36 3 3ae*b—Jbey==bb*d=—2bey.. = 3 
3 4ονe = acbb. ee 


ot | a 24 1 
4 be | „ 2228260. 


Hence he bought 60 Pears, and 72 Apples 


„ L E M XXV. | 
W 1 RE is a Number, conſiſting of tuo "Places, RET) 
| is equal to 4 Times the Sum of its Digits; and if to 


the Nano be added 18, the DER will be inverted. 
i the Number ? 8 ; 


a Di Tet No LU” TION. iy: 5M 
The t in the Place of Tens © 33 4 ==. | 
| In the Place of Unis . 18=6. 

Sum of the Digits A 
The Number repreſented by i Ys 
the Digits 1 o e 15 
The Number repreſented by 14 3 + 0 
te * inverted 0 y N ö 214 


" 


M Aren ® 72 
IU NaN. 
Lee. . 

IOæ g-. 


8x93 90 


1 2 9 22 —4 
944 | ig? 
10o— _[Ii{y= 
Hence 24 the 8 ſought 
42 the Digits inverted 


L EM M A. 


In all Problems of three unknown — we 2 . 


— 


find three ſeveral Values of the firſt; then compari 


theſe together, and reſolving them, find two Values of 
the ſeccnd; laſtly, by comparing theſe two u find 
the value of the third. 
So it there were four unknown Quantities, we muſt 
have four Equations of the firſt, three of the ſecond, 
two of the third, and one of the laſt, or n all found 


. in che ſame Manner as above drected. 


PROBLEM XXVI. 


2 HREE -Perſms, A. B. and C. were * of their 
Money; ſays A. to B. and C. give me x of your M. 


neh, end 7 Hall have 17 Guineas ; ſays B. to A. and C. 


give me 7 of your Money, and I fhall have 17 Guineas 


Jays C. td A. and B. give me + of your Money, and I ſhall 


baue 17 Guineas. Due the yer" 7 Guineas each 
Man had * fl 


HOLT? 


** LY ROLL 


r oN. 


for the Number of 3 Guineas 99 . 
Ofc 3 


1ſt Equation 1 An,. = 75 
Reduced f. 


1 „ar. 9 5 
Reduced [2 1 1 


5 — 1 r. 
Reduced e eee 
Now from the above three Equations we have; 
Firſt, SZ==51—33—z, here x vaniſhes. 


— 5 te F- : 


OS; ONS 
1. SELB, tyres 


* 
Reduced, z 13 Guinets, C's Number. 
Whence y=11 Guineas, B's Number. 
And 5 „ 


Ns 


. \ 7 . 
, © : o 1 
. . U * - F 
* * — 
« : N N 8 
0 * 
* . > 7 - 
0 © 
— * 5 = 2 
- 
* 5. 
: 
* 1 
a ® A 
: 4 * 1 
F . , 1 . * 
# = 
* 1 * 2 
4 2 
4 


a the Repluto Ef odfedted Quadratic E. 
 guatzons,. 
| — —— — W e e . 
A N adfected | Quad ratic Lakin i is an Equation in- 
cluding three different Sorts of Quantities ; one 
Sort wherein the Square of the unknown Quantity is 
concerned; another Sort wherem it is ſimply concerned; 
and a third Sort wherein it is not concerned at all; as if 
 24x#—2xx=xx-45. For a Reſolution . we 
are firſt to ſay * of a Bmomial : Now a Binomi- | 
al is a Quantity conſiſting of two Members, connected to- 
gether by * ions + or — as *+a, or a—x, or x 


> or —5, &c. And a Square raiſed from a Binomial 
X Root, is nothing cl but the Square of ſuch a Quantity. 
; "Thus the * of 1 is 4+; «+7 rar end 


2 * 


| a 8 
chat of 5 is x— © =rn—ar+ 3 whence we may 


obſerve, 
Firſt, That 8 we meet ih any Quantity 
conſiſting of two Members, as xx Fax, or xx—azx, 
whereof one, as xx, is a Square, and the other Ta is the 
Root of the Square multiplied into ſome given Coefficient 
+a; whenever, I'fay, we meet with ſuch a Quantity, 
it may be conſidered as the two firſt Members of an im- 
perfect Square, raiſed from a ' Root, and may 


be eaſily compleated by adding ==, that j Is, by adding the 


Square of half the Coeffitient of the Second. Thus, wx 
6x, when compleated, becomes xx +6a+ 9; and xx— 

8x, when compleated; becomes xx—8x-+ 16. . 
| Secondly, it may be obſerved that the Root of ſuch a 
= —_ thus 5 will 8 be the Root of gh 


—_ 


: — 2 Thus the E See Roc of Fob 549 is Wh F 
and that of xx—B8x+16 is 4. And this*p | 4 
| the Reſolution of e Dio 1 as — ng? 


1 D the 8. quare 2 hah the Coe Freien if 0 ag 
Quantity, to each fide n . dhe n * the 
oy will be compleat. ot TY; EY. 


3-4, 662 08 Bn SAMFL ES: 3% = 1 
1. ie 8.5 x*4- 10+ 25: 55 * 5 7 1 

2. * TI2& - 2 Jx* + l2x+ 360 )x+6 * 9 

3. * 31 (8 8. - TAX CT (HDH 

+ x*+ 5 ( Sr J= Crt, 


"ib reſolving a Quadratic Equation, you muſt firft of -} 
all clear it from Fractions, by the Rule already laid 
down, and by that means bring it into Integers ; having 
ſo done, tranſpoſe the Terms, ſo that the two Powers of 
the unknown Quantity may folely poſſeſs one Side of the 
Equation, viz. that Side which will exhibit the Square or 1 
higheſt Power of the unknown Quantity. This Rule 
5 in the following Equation, we ſhall have 34 WM 
24x=—45- In the next Place, ſince the higheſt Power, 
or xx, has a Coefficient before it, as 3, free it from the 
Coctficient, by dividing the whole mation. by 3, and 
we ſhall have xx—8=—15 ; and xx—8&x muſt be con- 
ſidered as the two firſt Members of an imperfect Square, 
rais'd from a Binomial Root, which being compleated, Þ 
according to the Rule above, we ſhall have xx— 'Y 
16=1 ; and, conſequently, the Square Root of « one Side : 
- deing equal ao the Square Root of the other, we have 
* 4B; I fay, 1, becauſe either ＋- 1, % I 
multiplied into itfelf, produces 1; büt you tranſpoſe 
4, to make it affirmative, and then x=4+1:; ſo that in 1 
_ the wg", x=3 or 55, each of which will equally a- I 

tiefy the Conditions of the Problem. Wan, it may. Þ 
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two Roots, 75 under, oe — pride ; 
| Problems, producing tic Equations, 
| — ity admit of two Solutions, which in Geome- 
= trical Problems, and in many others, are equally ſignifi- 
cant, tho in Arithmetical Queſtions they are not equally | 
| uſeful, I mean when the Root of the Equation is negative. 
N. B. e, Q, ſet in the Margin 2 the Regiſter Steps 
| denote the Square compleated. * 


| There are three Caſes that fall under the Denominati-. 
on of Quadratics with regard to finding the true Root or 
Value of the unknown Quantity, and they are known * 


1 
1 Q A'S E "ES. 1 
1 & ar x=b. Then . 


For 1 * 


1600 2 H. 


; 2144/2 ps 3-0 


ITA 
A: Quadratics of an bighe# Native." 4 
eker Then N jt 1 WM 1 
gf * ar =. . 5 
2a +; — e 
36.44 TE at's 1 of 
= Þ +2, ney, 5 a — 
* Fe. | 7 o J 
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If kenn. Then n= IV FFI. 
For 1 * ＋Laαν ea. $33.2 | $4 
-. 2cQ 'Þ tart bib {he 2 £2860 
24.2 LE 1 N r 
3—44 44 * ** = b ＋12.—4 eel 4 # = 
43 Cid VET —1, or . | — 


* PROBLEM: XXVII. ; —_— 
With, two Numbers are thoſe, whoſe i 27, and I 
| the Sum of their Squares 449 oy 4 
- .  $0LYTion. - | Þ 
bo e . Eꝙꝶhꝙh 10 

: Then per Ax. 3. the other is a- ' 3 

| _ -. © _ , The Square of the former. 2 = 
Of the latter da- 24 E ᷣ XK 

| Equation]as—aax+23*=b. ee 1 * | 
14 a- = -.. 
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n PROBLEM po ORR 

buys a Horſe, and ſells him again e241. an 

A f eb Se ut 
Horſe? | 


— 


N. B. Gain'd as much per Cent. . 
thus; he gain'd ſo much, that 100l. at the fame rate f 
1 Gain wouks have gain d the Money he lad out 


= "oh SOLUTION. 
- For the Money laid out put _x. © 
Then by Ax. 3- the gain 24—x. 


5 . Proportion 3 24—x : 100: — = — the : 1 
Gan ber Cent. Ye? | | 
Fouars — Fj | 


Ixx 42 1 | 
. 2+ 100x}3}xx+100x=2400. |"\ N 
3400 [4 *-100x+25002=4900. | 7: 
© 4U42 ESO = 490902=70. 
o [6|x=70—50=20, the Horſe coſt him. 
He laid out 20/7. and gain'd 41. and r00/. at that Rate 


| of Intereſt would have gain'd 200. which is the om 
he tals out. 


70 


For 20 : 4: 100: 20. 


Mp p R 0 B L E M XXIX. . 
uu. two Numbers are thoſe, whereof twice the 

4 24 with 4 times the ſecond, make 60, and 

| Fwoice f 44 the firſt, with 3 Times the r of the © 


$OLUTION. ; 2 
Let andy denote the ro Number aun AED 


r Theref. r 0 


4 


540 [o|f—243+144=144—12 
62 7 ores cc, 

7+12 [5] y=1274==16 or 8. 
And IS or 6 


* 


I. 
. 
je * 
o® 
= 
- 
o - 
2 
* 
Ph 
= 
S 
* 
" 
FA — 
* 
* 
, 
. 


L 42 "£ he © s 
ALGEBRA. 
- * - : 


8216. 


8 SELL 2 I : 85 & Go 
To find 0 Torm in anden rer. | 


— "gy — — 


N Arithmetical "SR any Town NA may 
| be made (without making all the antecedent "Terms) 
dy adding the firſt Term to the Product of the Diffe- 

rence (that is, the Number whereby all the Terms ex- 
ceed one another) multiplied into the Diſtance of the 
Term required from the rſt. For Inſtance, in this A- 
FTithmetical Progreſſion, 2, 4, 6, &c. where the firſt 
Term is 2, alſo the Difference of each Term is 2, 
I would know what will be the twentieth Term, whoſe 
Diſtance conſequently from the firſt Term is 19; 
wherefore 1952 238, and 38+2=40, which will con- 
ſtitute che zoth Term required i in the . . 


L. E M M A. 


The Sum of any Series in Arithmetical Progreſſion 
may be obtained by adding the greateſt Terms together, 
multiplying half that Sum into the Number of Terms, 

or he * Sum into half the Number of Terms. 


1 R 0 B L E M XXX. | 
Fuge One ſets out from London, and travels one Mile 
| the fir/t 75 2 the ſecond, 3 the Bird, Cc. And 5 
, Days after another ſets out fron the: fame Place, and 
| travels at the Nate e 12 Miles a Day. How long, and 
how far muſt the WR have travelled before ” was over 
taten by the nyo 
SOLUTION. 
For the Days travelled by the firſt put N 
by the ſecond 5. —x. 


Miles travelled by the firſt z. 


—_— 


1 


3 the ſecond 5 

1 before this Problem be brought to an Equation, 
it may not be i — to Pome. the following Obſer⸗ 
vations. ä I, You 


«3 « 
K A 
8 „ 
8 
# _ ho ” 
A - ry , 
* 2 * Ia. 
. * 4 
— 5 
2 4 a * . A . 
*. nn th tt...” 2 ; 


07 A A 181 4 
1 You muſt obſerve that x, the Days travelled by i 


ONE 44 
9 3 8 
4 81 * >- FI. 
- p 1 . 
” k 2» x * 
3 - Do * * * 
* = 


the firſt, is equal both to the Number of Terms in the AY q 


Progreſſion, and alſo to the laft Term. Then, per 
f Lemma, the Sum of the whole Series is =. For 3-2 


is the firſt Term, and x the laſt, and Gel San is ab 
and E, the Sum of the whole Err 


Number of Mites 8 firſt travelled. 

2. If the laſt had travelled the ſame Number of Days | 
as the firſt, he had travelled 12x Miles ; but as he ſet 
out 5 Days after, he muſt travel 5 times 60 Miles leſs 
than if he had travelled as many Days as the firſt ; ſo he 


travelled 12x—60. | Then Og the Problem, — | 


we have this 


Equation 11 60. 


reduc'd, &c. [2 8 20. i 2 
26 [3r*—23rþ2=—120+7% | 
that 1 is. ZN —23 . ⁰ 2 — 425 2. 3 


1 


44 
4402 5 A— 72 Z. 
6 


| N 8 en, or 8. 


PROBLEM XXXI. 


Orne Fa common Pack of Cards (viz. 52.) let part be 
diſtributed into ſeveral diſtinct * in the manner 
1 Upon the loweſt Card of every Heap, let as 
many others be laid as are ſufficient to Wen up the Number 
123; as if 4 be the Number of the bottom Card, let 8 others 
be laid upon it; if 5, let 73 if a, let 12—a, &c. Ti 
required after having given the Number of Heaps, which 


doe call u, as alſo the Number of Cards left in the Dealer's 


Hand, which we ſhall call m, to find the Sam we ** N um- 
bers of all joe bottom Gards ? 


| R 5 N oa 


N os, þ * 
n 
n * 
. 
ans tio 
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| Let a, b, c, d, e, f, &c. repreſent the bottom Cards of 4 
the ſeveral Heaps; then will 12—a' be the Number of 


| Catds lying upon a, the firſt bottom Card; therefore 


13—a Will be the. Number of Cards in the firſt heap. 
In like manner 13—5 will be the Number of Cards in the 


ſecond Heap, 13 in the third Heap, &c. Therefore 
if = be the Number of heaps, 137—a—b—c—d—e—f, 


: Kc. will be the Number of Cards in all the Heaps; and if 


x repreſents the dum of all the bottom Cards, tec. 


Wy 47A &c. then 133. & will be the Number of 


Contained in all the Heaps. But the Cards contained in 


All the Heaps will be the whole Pack, except the Num- 
ber ſtill remaining in the Dealer's Hands; therefore 


52—m will alſo repreſent all the Cards dealt out into the 
ſeveral Heaps, whence we have this 
Equation | 1 | 1939—x=52—m. 
iT X=1 31—52-þm: 
But 1 Zn is nN 5 and $2=4x13 3 Th. 1 3.—52 


Ax; Theref. x= X=0—4X1 In, whence we have 


the following 
" 3 HE OR E M. 
Subtract four from the Number of Heaps, multiply the 


reſt by 13, to the Product add (m) the Number of 
ards remaining in the Dealer's Hands, and you'l have 
x) the * umber of all the bottom Cards. 


Ex AMP TA. 


| Suppoſe the Number of Heaps 3, and the * 
Qurds left in the Dealer's Hands 30; what was the __ 
of the Number of all the bottom Cards ? 


Anſwer 17. For rag, and 1. 


PROBLEM XXXII. 


"Is thatare {ſkill'd in mathematic Arts, 
ents ten 2 into two ſuch Parts, - 


When | 


5 


Equation © reer 


— 


. 8 0 . +? > . A 0 
* y « ; 1 * * 2 : 5 : _ 
: . 4 A b 8 * — . * 4 
Fs; # , { £ 0 i — I + * N . TT * 7 
» * 8 ©, 
* s 8 =_ 
ts * * 1 


When ihe of t think the oe hath divided, 
Both ien make juſt 5 when right decided? 45 


SOLUTION. 


Put ber ooo, — x= OO . by Ar. 3: - 


a—x== other Part. 


12 xx __ 


Ar ＋ e 

3 _— aa—2ax-þ Sr La 
3X  [4[an* + bat—2axmm—ag. | 

5 

6 


dd 
— PO 


1 
3 = "IP | | 


 6uwn (7 — 1. . 


7+1a 8 i LOG 27 2283273 26 or x 17257 4 


the two Numbers. 
PROBLEM XXXIL _ 


— 


aw did he buy 1 in bis Cloth: 


SOLUTION. - 1 
Let 33. I55.=675 Shillings =a, 24. 85.==485.=6, 


Number of Slyllings given for every Piece 


His gain per DG by 
Proportion, * — . 


Pd 


=, his whole gain, 
| which by the Prob. : x. Then dis Ms 


8 \ 


ON E lays out 331. 158. in Cloths, which he ſells again 
at the Rate 2 21. 8s. per Piece, and gain d as nuch 


| 2 the whole. Bargain as a ingle Piece 2 . 5 Den 


4 Tar. 1 
4 2 5 +:9=1 ab+34a. 
5—1 [6p= + abJd=*ag ab- Hi a 45. 

He gave 45 Shillings per Piece, and ſold them for 48s. 
per Piece, oy he bought 15 docs therefore he gain'd 


455 for 45: 1:: 075: 15, 


Some of the 1 Problems, with many more 
ſuch, may be reſolved much eaſier by other Methods x 
Secubier to each. : 
But our Deſign is only to acquaint the Reader with 


general Mays of reſolving ſuch Problems in a School-Boy' W-: -- 


Method, whence he may at pleaſure draw variety of 
particular ones for his Practice. For we have in every 
Thing ſtudied Brevity with Perſpicuity, ſo that we 
doubt not but a Learner, will find, with Advantage, 
that the Whole may ſerve as an uſeful Introduction to 
further mathematical Enquiries for winch alone this was 
purely wrote. 5 
It may perhaps be expected that we might have in 

ſtructed our Reader in Problems wherein Surds are con- 


cerned, and whereby we might have advanced Converging 


Series; but as theſe Subjects are peculiarly handled in a 


Book entitled Syntagma Matheſees, we ſhall refer our 


Reader thereto. 

It might alſo be expected that we ſhould- have 8 
the Application of Agebra to Geometrical Problems; but 
as this would ſwell the Book too big, and that Subject is 
ſo well managed by abler Pens in a quarterly Book enti- 
tled Miſcellanea Curioſa Mathematica, we have purpoſely 
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BOOKS printed fir, and Sold by Jenn 
 FUuLLE £ at the Bible and Dove z in Ave- 
 Mary-Lane, London. nar e | 
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D Barnes . Collection of t Voyages d 
Travels, 2 Volumes in Folio. 

2. Syntagma Matheſios: Containing the Reſolution of 
Equations, howſoever complex: With a new Way of 
ſolving cubic and biquadratic Equations, analytically and 


geometrically. Alſo the univerſal Method of Converg-, | 


ing Series, after an eaſy and expeditious Manner; in 


which are treated, the Series for trigonometrical Opera- 


tions; ſome new uſeful Properties in Conic Sections, 
Center of Oſcillation, Percuſſion, &c. Sir [aac Newton's. 


Method of Fluxions illuſtrates, direct and inverſe Me- 


thod of the Laws of centripetal F orces, the Inveſtigation 
of a curious Collection of exponential Equations, and 3 
other Problems in the abſtruſe Parts of the Mathematics; 8 
adapted to all thoſe who would learn Algebra, and be- 
come Proficients in the moſt abſtruſe Branches thereof. 
By a Gentleman, a Lover of the Mathematics, In 8vo. 
Price ſew'd 56. 

3- The Nature and Laws of Chance; wherein the 
Subject is fully, yet conciſely handled ; and the more 
_ abſtruſe and important Problems, as well as the more 
ſimple ones, are reſolved in a general and conſpicuous 
Manner: Containing the Doctrine of Combinations 'and 
Permutations clearly deduced ; an Inveſtigation of the 
Probability, that a propoſed Event happens a given . } 
Number of Times in a given Number of Tryals; a new Þ 
and very comprehenſive Problem of great Uſe in Lot- 
teries, Cards, &c. with others for determining the Pro- 


405 _ of haz ON whether at Buns Colts, Ra 
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ny 


ee, in any Cireumſtance of the Play: A Problem for 


finding the Tryals wherein it may be undertaken, that a 


8 propoſed Event ſhall happen or fail a given Number of 
, Times; another to find the Chances for a given Num- 


ber of Points with a given Number of Dice; and another 
on the Duration of Play; being three of the moſt curi- 
ous and remarkable on the Subject, and all ſolved by new 
and general Methods. The Solution of a Problem pro- 
poſed to the Publick ſome time ago, in Latin, as a very 


difficult one; with full and clear Inveſtigations of the 
| two new Problems added to the End of Mr de Motvres 
laſt Edition, the Demonſtrations of which that Author 


was pleaſed to reſerve to himſelf, and whereof he makes 
ſuch particular Mention. By T. Simpſon. Pr. 35. ſtitch' d. 

4. Miſcellanea Curioſa Mathematica. Number IV. 
Containing, An Eſſay on Triangles inſcrib'd in, and cir- 
cumicrib'd about two given Circles. A Calculation of 
the Lunar Eclipſe, that happens Augu/t 19, 1746. A 
Solution to Queſtion 131 in the Ladies Diary. Solutions 


| to the Queſtions in Number III. with Tables of Sines, 


A 
3 


ry 


— 1 1 
E > Pa 
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Coſines, &c. alſo a Solution to an exponential Problem. 


A Collection of new Queſtions to be anſwered in No V. 


An eaſy, familiar and expeditious Method for finding 


Fluents, with Examples to all Mr Emerſon's Forms, de- 
ſigned for Beginners. Two new Meaſures ſubſervient 


to mechanical Practice. Price 15. . 

Number I. Contains, among other ufeful Matters, a 
Diſcourſe on the Velocity and Forces in Bodies in Moti- 
on; Theorems for determining the Sun's Parallax; An 
univerſal ſpherico- catoptric Theorem; A Theorem on 
Increments; Of the Maxima and Minima in the celeſti- 


al Motions; To find the Sun's horizontal Parallax by 


the Tranſit of Venus over the Sun's Diſk in 1761; A 
Collection of curious Queſtions, with Anſwers to the 
Queſtions in the preſent Year's Diaries, and the Gentle- 


man's Magazine. 3 
Number II. Solutions to all the Queſtions in Number 
„I. An Eſſay concerning the Sums of the Powers of an 


arithmetical Frogreſſion; Solutions to the Queſtions Ba. 
n 0 4 


325. "at 
+ Wa | 

#2 — * 4 : 2 
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"© 3 Fe ; and Eng new. Queſtion 5 
be anfwered, Er. 


Number III. Solutions to Queſtions i in Nuler L ad 


II. and in the Gentleman s Diary; alſo new 

ropoſed ; The Demonſtration of four Thedrems in the 
Satin s Magazine, by Mr Facio; Tables of Chances 
for any Number of Points thrown on x, 2, 3, &c. to 
12 Dice, incluſively, with the Method of Computati- 


on, &c. 


Se. 


. A Treatiſe of Conic Sling. 


Queſtions | 


Dedicated to the 


Provoſt, Fellows, and Scholars of the College of Dublin. 
By Robert Stell. Price 25. 566 

* As this Book has been recommended, by gd 
E for one of the beſt, as well as plaineſf, in its - 


ind, it is thought a more effectual Service to the 


ung. 


Student i in theſe Sciences could not be done, than to ob- 
lige him (the firſt Impreſſion being become very ſcarce) | 


with a new, and much cheaper Edition, which is prin- 
- ted in Quarto to accomodate thoſe who ſhall think fit to- 
bind it up with the Miscellanea Curigſa Mathematica. 
6. Thacker's firſt and ſecond Volumes Miſcellany, and ; 
the Supplements to the Gentleman's Diaries. h 
6. Prayers and Officcs of Devotion for Families, and 
"for particular Perſons for every Day in the Week, for 
Children, Servants, Priſoners, condemn'd Malefactors, 
the Sacrament and Sickneſs. 
tor of Harley; the 11th Edition. 
. The Leſſer Whole Duty of Man; Or, Chriſtian's 
Guide to Devotion and Obedience; With Short Prayers 
for Families and private Perſons who have not Time for 
longer; alſo a true and proper Preparation for the Sacra- * 
Printed for the Uſe of the Soldiery, and the 
poor Inhabitants of Georgia and the other | 
The Third Edition. 


ment. 


14 to the Dozen. 


© Be careful to obſerve that this Leſſer I hole Di 


of Man is very comprehenſive, and being conciſe i is the 
more likely to be read thro', and its Contents r 


By Benj. Jenis, late Rec- 
Price 3s. 


64. 


lantations. 
Price 44. ſtitch'd, 6d. baungy or 


and remembred by working Peo ple ; the Price 


ing at moſt but 64, u Shlliogs laid 4 utinrhis Bagh. 
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Man, and eight time farther than the four Shilling one, 
both which upon a nice Calculation will be found ſo 
many Degrees heavier, (to carry) and will, it's fear'd, 


ga great tho' good Book is reckoned a great Drug, unleſs 
well puffed by the King's Authority, 
3 The Shepherd's Kalender, containing twelve Ec- 


- ſuitable to each Month. By J. Spencer. Price 55. 
. Eutropii Hiſtoriæ Romanz Breviarium, ab Urbe 


cum Notis. Editio decima. Price 15. . 
10. Engliſh Exerciſes for School-Boys to tranſlate in- 


The 19th Edition. Price rs. | 
11. The Church Catechiſm, with ſingle Proofs, 


| or 125. per Hundred, to thoſe that give them away. 
ES. The. Companion to the Altar, to bind ao with 
Common Prayers of all Sizes. 


1 The 12th Edition. By K. Brown, in-8vo. 
385. An Alarm to the unconverted 8 By 7. 
Alleine. In 12mo. = 

1 Nepos Delphini. In 8vo.. 


ite may be had al De Hk, EEO, 
& Prayer of different Sizes for Churches and Families, 


ing. Teſtaments, Pfalters, Primers, , &c. all Sorts of 


Mathematics, Hiſtory, in Engliſb or other Lan- 
and School-Books; where any Chapman ma 

wpplicd at reaſonable Rates by Wholeſale and Retail 
r man's Books, Burton's Books, Wholeſale 


by the Rich and Well-difpoſed will 8 more good, as & 
will go ten times farther than in the five Shilling Duty of 


be thought too tedious in this preſent i ed Age, when 


logues, proportionably to the twelve Months; and a Cut 
Condita uſque ad Valentinianum, & Valentem Auguſtos; 3 


to Latin, comprizing+all the Rules of Grammar, and 
other neceſlary Obfervations, aſcending gradually from 
the meaneſt to higher ' Capacities. By J. inde pied 


Graces and Prayers, by Mr Bunbury, 12mo. Price 2d. 


on Reform'ds In fix Parts. 


wich Cuts of without, neatly bound in all kinds of N 
oF be Books in Divinity, Law, Phyſic, Claſſics, Poe 
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